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Subject: Area 317 RCRA Quarterly Ground Water Monitoring Report No. 31 
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Dear Mr. Saebfar: 

21001.75/7 

Enclosed is the Area 317 RCRA Quarterly Ground Water Monitoring Report No. 31 for the second 
quarter, April through June 1996. The monitoring was completed according to the requirements of the 
Water Quality Monitoring and Response Plan for the Interim Status Area 317 Surface Impoundment. 

The statistical analyses for this sampling event showed that the established tolerance limits for pH, 
specific conductance, chloride, sulfate, TCE, TOC, or TOX were not exceeded. The tolerance limit for 
sodium was exceeded for the sample from monitoring well MW-10. 

Please call me at (916) 939-7550 if there are any questions regarding the enclosed report. 

Sincerely, 

BJM:ecd 
Enclosure 

cc/enc: Ms. Lynne M. 0. Brickner, Esq., Whittaker Corporation (2 copies) 
Mr. Glen AbdunNur, Whittaker Corporation, Bermite Division 
Mr. Jose Ochoa, Los Angeles County Fire Department 
Ms. Mary Blevins, U.S. Environmental Protection Agency, Region IX 

4511 Golden Foothill Parkway, Suite 1 
El Dorado Hills, California 95762 
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AREA 317 RCRA QUARTERLY 
GROUND WATER MONITORING REPORT NO. 31 

APRIL THROUGH JUNE 1996 

Wffi1'1'AKER CORPORATION, BERMITE FACILITY 
22116 WFST SOLEDAD CANYON ROAD 
SANTA CLARITA, CALIFORNIA 91350 

1.0 INTRODUCTION 

The Whittaker Corporation (Whittaker), Bermite facility (site) is located at 22116 West Soledad 
Canyon Road in Santa Clarita, California (Figure 1). Whittaker had interim status permits for 
14 Resource Conservation and Recovery Act (RCRA) Hazardous Waste Management Units 
(HWMUs) when operations were terminated in April 1987. A document entitled "Whittaker 
Corporation, Bermite Division, Santa Clarita, California, CAD064573108, Facility Closure Plan 
Modifications" (Closure Plan), was prepared by Whittaker and approved by the California 
Environmental Protection Agency, Department of Toxic Substances Control (Cal-EPA) and U.S. 
Environmental Protection Agency (EPA) on December 28, 1987. The Closure Plan outlined 
procedures for obtaining approval by Cal-EPA and EPA of clean closure certification for the 
different HWMUs, including the 317 Surface Impoundment (Area 317). 

The Closure Plan required the implementation of a ground water monitoring system at Area 317 
capable of detecting and assessing the impact of the HWMU on the uppermost aquifer underlying 
Area 317. Implementation of a ground water monitoring system is described in the document 
entitled "Water Quality Monitoring and Response Plan for the Interim Status Area 317 Surface 
Impoundment," dated October 9, 1992 (Area 317 Monitoring Plan). This is a revised response 
plan approved by Cal-BP A which meets the requirements of the revisions to Title 22 and 
expands the constituents sampled and reported. The revised Area 317 Monitoring Plan was 
utilized for the nineteenth and subsequent sampling events. 

A total of six ground water monitoring wells (MW-1, MW-3, MW-4, MW-5, MW-6, and 
MW-10) have been installed around Area 317 (Figure 2). Reports detailing the location and 
construction of monitoring wells, sampling and analysis plans for collecting and analyzing 
ground water samples from the ground water monitoring wells, abandonment of monitoring well 
MW-4, and quarterly sampling results which have been submitted to Cal-EPA and EPA are 
listed in Appendix A. 

Quarterly ground water sampling activities were initiated on October 3, 1988, for monitoring 
wells MW-1, MW-3, and MW-4. The ground water monitoring program included analyses of 
water samples for volatile organic compounds (VOCs). laboratory analytical results from the 
third quarterly sampling event reported trichloroethene (fCE) at 4,800 micrograms per liter 
(µg/l) in the ground water sample collected from monitoring well MW-4. As a result, two 
additional monitoring wells were installed in Area 317 (MW-5 and MW-6). 
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The fourth quarterly monitoring event included sampling of the ground water from monitoring 
wells MW-1, MW-3, and MW-4. Monitoring wells MW-5 and MW-6 were not equipped for 
sampling during the fourth quarterly sampling event. Analytical results from the fourth quarter 
were similar to those reported in the third quarterly sampling event. The concentrations of 
VOCs reported in samples collected from monitoring wells MW-1 and MW-3 were below 
laboratory reporting limits; however, analysis of the ground water sample collected from 
monitoring well MW-4 reported TCE at 7,200 µ.g/1. Analysis of ground water samples collected 
from monitoring well MW-4 during the fifth through twelfth quarterly sampling events reported 
a steady decline in TCE concentration. Based on the results of the initial four sampling events, 
a reduced list of chemical parameters, approved by Cal-EPA, was utilized for the fifth through 
eighteenth quarterly sampling events. 

Statistical analysis of indicator parameters was initiated during the fifth quarterly sampling event. 
The ground water samples collected and analyud for indicator parameters from monitoring wells 
MW-1, MW-3, and MW-4 for the initial year of monitoring were evaluated to assess whether 
statistically significant changes to the ground water had occurred as a result of site activities. 

A Comprehensive Ground Water Monitoring Evaluation (CME) was conducted by Cal-BP A on 
January 24 and 25, 1990, during the sixth quarterly monitoring event. Personnel from Cal-EPA 
were present during all phases of the sixth quarterly monitoring event, from the taking of initial 
potentiometric surface elevation measurements to the sealing of the coolers containing the 
quarterly ground water samples. 

For the thirty-first quarterly monitoring event, ground water samples from monitoring wells 
MW-1, MW-3, MW-5, and MW-6 were collected on June 26, 1996. A pump discharge line 
malfunctioned during development of well MW-10. Well MW-10 was developed a second time 
after repairs were completed and sampled on June 28, 1996. This report presents the results of 
the thirty-first quarterly ground water sampling event, along with recommendations for future 
quarterly ground water sampling events. 

2.0 GROUND WATER LEVEL MEASUREMENTS 

Water level measurements were taken on June 24, 1996, prior to well evacuation and sampling 
activities. Monitoring well locations with respect to Area 317 are shown on Figure 2. Water 
levels were measured to the nearest 0.01 foot. Water level elevations decreased 1. 78, 1.89, 
2.76, 2.45, and 2.38 feet in monitoring wells MW-1, MW-3, MW-5, MW-6, and MW-10, 
respectively, between the thirtieth and thirty-first quarters. Table 1 summarires potentiometric 
surface elevation data for monitoring wells in Area 317. Figure 3 illustrates the historic changes 
in potentiometric surface elevations in monitoring wells MW-1, MW-3, MW-5, MW-6, and 
MW-10. 
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The June 24, 1996, water level measurements were used to develop the potentiometric surface 
contours illustrated on Figure 2. Figure 2 indicates that the inferred flow direction for June 24, 
1996, is toward the north-northeast. Based on these data, monitoring wells MW-6 and MW-10 
are estimated to be located hydraulically downgradient from Area 317, monitoring well MW-5 
is estimated to be located hydraulically downgradient and/or crossgradient from Area 317, 
monitoring well MW-1 is estimated to be located hydraulically crossgradient and/or upgradient 
from Area 317, and monitoring well MW-3 is estimated to be located hydraulically upgradient 
from Area 317. The ground water flow direction estimated for June 24, 1996, is similar to the 
flow direction estimated for the previous sampling event. The estimated ground water flow 
direction has varied from north-northwest to north-northeast since initiating quarterly ground 
water monitoring, possibly contributing to the reported variability in ground water chemistry. 

3.0 SAMPLE COLLECTION AND ANALYS~ 

Ground water evacuation, stabiliz.ation, and sampling procedures are outlined in Appendix B. 

3.1 Required Ground Water Analyses 

For the thirty-first sampling event, the following analytical parameters were tested according to 
the Area 317 Monitoring Plan: 

• Ground Water Monitoring Parameters: pH, specific conductance, total organic 
carbon (TOC), total organic halogens (TOX), TCE, sulfate, sodium, manganese, 
iron, and chloride. 

Background water quality parameters were not analyzed for the thirty-first sampling event based 
on the results from previous sampling events. 

All ground water samples collected during the thirty-first sampling event were submitted to FGL 
Environmental (FGL) in Santa Paula, California. FGL is certified by Cal-EPA to perform the 
ground water analyses outlined in the Area 317 Monitoring Plan. Chain-of-custody and sample 
analyses request forms are included in Appendices C and D, respectively. A description of 
FGL's Quality Assurance/Quality Control (QA/QC) program is provided in Appendix E. Copies 
of the laboratory analytical reports for all trip, field, and method blanks, and duplicate and 
spiked samples analyzed by FGL are provided in Appendix F. 

3.2 Approved Analytical Methods 

Ground water monitoring parameters were analyzed by EPA or other approved methodologies. 
Analytical methodologies were presented in the "Ground Water Sampling and Analysis Plan," 
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dated August 1988. Modifications to this plan were approved by Cal-EPA prior to the fifth 
quarterly sampling event. Copies of the laboratory test method protocol were included in 
Appendix B of "Quarterly Sampling Report No. 1," dated December 1988. 

A summary of sample volumes, sample containers, and laboratory analytical methods utiliz.ed 
during the thirty-first sampling event is presented in Table B-3, Appendix B. Procedures 
regarding sample containers, sample labeling, sample collection, and field QA/QC are outlined 
in Appendix B. 

4.0 GROUND WATER SAMPLE ANALYTICAL RESULTS 

4.1 Ground Water Monitoring Parameters 

Ground water samples from each monitoring well were analyzed for pH, specific conductance, 
chloride, iron, manganese, sodium, sulfate, TCE, TOC, and TOX to serve as ground water 
monitoring parameters. Table 2 summarires the results of the ground water monitoring 
parameter analyses for the thirty-first sampling event, along with results from the previous four 
sampling events. Copies of the original laboratory reports are presented in Appendix G. 

Laboratory pH measurements of 7. 7, 7. 9, 7. 7, 7. 7, and 7. 7 were recorded for samples collected 
from monitoring wells MW-1, MW-3, MW-5, MW-6, and MW-10, respectively, for the 
thirty-first monitoring event. The laboratory pH measurements recorded for samples collected 
from the monitoring wells during the thirty-first sampling event are generally consistent with the 
measurements recorded during previous sampling events. 

Specific conductance measurements of 760, 600, 520, 570, and 600 rnicromhos per centimeter 
squared (µmhos/cm2) were recorded for samples collected from monitoring wells MW-1, MW-3, 
MW-5, MW-6, and MW-10, respectively, for the thirty-first sampling event. The specific 
conductance measurements recorded during the thirty-first sampling event are generally 
consistent with measurements recorded during previous sampling events. The results for 
chloride, sodium, and sulfate were 150, 53, and 13 milligrams per liter (mg/l) for the sample 
from monitoring well MW-1; 31, 61, and 78 mg/l for the sample from monitoring well MW-3; 
50, 55, and 34 mg/l for the sample from monitoring well MW-5; 70, 56, and 34 mg/l for the 
sample from monitoring well MW-6; and 70, 80, and 43 mg/l for the sample from monitoring 
well MW-10. Laboratory results for iron were < 50 µg/l for the ground water samples collected 
from each of the five monitoring wells for the thirty-first sampling event. The results for iron, 
sodium, chloride, and sulfate are generally consistent with results from previous sampling 
events. 
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The concentration of manganese in samples collected during the thirty-first sampling event 
ranged from 1.3 µg/l in the sample collected from monitoring well MW-6 to 3.3 µg/l in the 
sample collected from monitoring well MW-3. 

Laboratory analytical results for samples collected from Area 317 monitoring wells during the 
thirty-first sampling event did not indicate the presence of TCE, TOC, or TOX at method 
detection limits of 0.5 µg/l, 0.5 mg/I, and 5 µg/l, respectively. Trip blanks and field blanks 
prepared during sampling at well MW-6 were also non-detect for TCE, TOC, and TOX. These 
analytical results are consistent with results from previous sampling events. 

4.2 Background Water Quality Parameters 

Background water quality parameters were not tested during the present monitoring event. The 
background water quality parameters were last tested during the twenty-third monitoring event 
because of a third consecutive exceedance with respect to the tolerance limit established for 
sodium. A summary of historical background water quality parameters is presented in Table 3. 

5.0 STATISTICAL ANALYSIS OF RESULTS TO DATE 

As was indicated in the document entitled "Ground Water Sampling and Analysis Plan," dated 
August 1988, and required in 40 CFR Part 265.92, statistical analysis of the indicator parameters 
was previously performed to determine whether a statistically significant difference in the water 
quality existed between the individual downgradient monitoring wells and the upgradient or 
background monitoring wells. At that time, monitoring wells MW-1 and MW-3 were considered 
upgradient or crossgradient relative to Area 317, and monitoring wells MW-5, MW-6, and 
MW-10 were considered downgradient or crossgradient relative to Area 317. 

After four quarters of sampling and analysis of the monitoring system, the mean, standard 
deviation, variance, and coefficient of variance of the four indicator parameters were calculated. 
These values were reported to Cal-EPA in correspondence to Mr. Alan Sorsher, P.E., Cal-EPA, 
from Wenck Associates, Inc. (Wenck), dated October 25, 1989. The statistical analysis, 
presented in the fifth through tenth quarterly sampling reports, indicated only one statistically 
significant difference in water quality as determined by the indicator parameters. This was 
interpreted by Wenck to be caused by erroneous TOC results from the sixth quarter. 

Since the approval of the Area 317 Monitoring Plan by Cal-EPA, the statistical comparison of 
analytical results for each downgradient monitoring well is made against the tolerance limits 
calculated from upgradient monitoring well results for the ten ground water monitoring 
parameters (chloride, sulfate, iron, manganese, sodium, TCE, TOC, TOX, specific conductance, 
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and pH). The tolerance limits for the ground water monitoring parameters will be updated at 
a minimum annually to include the latest analytical data. 

Concentrations of the ground water monitoring parameters in the ground water samples collected 
from Area 317 monitoring wells for the thirty-first quarter are included in Table H-1, presented 
in Appendix H. A summary of the quarterly statistics for each background monitoring well and 
the tolerance limit calculations for the ground water monitoring parameters are presented in 
Appendix H, Tables H-2, H-3, and H-4. Graphical presentation of the statistical information 
is also included in Appendix H. 

5.1 Asmmptions Used in the Statistical Analysis 

As recommended in the document entitled "RCRA Ground Water Monitoring Technical 
Enforcement Guidance Document," the data points that are less than the detection limit have 
been given a value equal to one-half the detection limit of the analyte. As recommended in the 
document entitled "Statistical Analysis of Ground Water Monitoring Data at RCRA Facilities, 
Interim Final Guidance" (Guidance Document), the statistical analysis assumes a value for the 
confidence coefficient (1-a) of 0.95 and a value for the proportion (y) of 0.95. This translates 
to a 95 percent confidence that 95 percent of future background monitoring well results will fall 
within the tolerance interval predicted. The tolerance limits for pH were calculated using a 
two-tailed distribution, and the tolerance limits for the other parameters were calculated using 
a one-tailed distribution. It was assumed that the data are distributed normally. 

S.2 Data Preparation 

The ground water sample analytical results from the two background or upgradient monitoring 
wells (MW-1 and MW-3) for all thirty-one quarters of ground water sampling to date, and the 
results for the three downgradient monitoring wells (MW-5, MW-6, and MW-10) for the 
thirty-first quarter of ground water sampling, have been tabulated and prepared for statistical 
analysis. In accordance with the tolerance limit methodology used for this statistical analysis, 
the analytical results for the ten ground water monitoring parameters are summarized by quarter 
and by monitoring well. Arithmetic mean and standard deviation summary statistics have been 
calculated from background monitoring well results and are utilized in calculating the tolerance 
limits for each of the ground water monitoring parameters. 

The statistical analysis for the ground water monitoring parameters requires a statistical 
comparison using tolerance intervals between water quality downgradient of Area 317 (wells 
MW-5, MW-6, and MW-10) and background water quality (wells MW-1 and MW-3). 
Tolerance intervals for each of the ten water quality parameters are based on the average of all 
the quarterly monitoring data for background wells MW-1 and MW-3. The most recent 
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quarterly monitoring data for each downgradient well is compared to the established tolerance 
interval for each parameter to determine if an exceedance has occurred (fable H-1). 

The calculations of the quarterly statistics were performed as outlined in the Area 317 
Monitoring Plan. The values of K were taken from the statistical tables based on the number 
of samples and a one-sided tolerance limit. Note that pH values have not been reported as 
hydrogen ion concentrations as was done previously and that the value of K for the analysis of 
pH is derived from the tables for two-sided tolerance limits. TCB has never been reported 
above the detection limit in samples from monitoring wells MW-1 and MW-3; therefore, the 
tolerance limit for TCB is set at the detection limit. 

5.3 Results 

The thirty-first quarter results for each ground water monitoring parameter at each downgradient 
monitoring well were compared to the tolerance limits based on the first through thirty-first 
quarter results for background monitoring wells MW-1 and MW-3. The statistical analysis 
indicates that there is no excursion of tolerance limits of pH, specific conductance, chloride, 
sulfate, iron, manganese, sodium, TCB, TOC, or TOX in downgradient ground water quality, 
except for sodium in the sample from monitoring well MW-10. In the past, an elevated sodium 
concentration in monitoring well MW-10 relative to sodium concentrations in the other four Area 
317 wells has not indicated a statistical impact to ground water quality, based on the 
concentrations of the other ground water monitoring parameters and retesting of background 
water quality parameters. 

6.0 SUMMARY OF RESULTS, APRIL THROUGH JUNE 1996 

6.1 Ground Water Level Measurements 

The estimated direction of ground water flow based on the June 24, 1996 data is toward the 
north-northeast, which is consistent with the ground water flow direction estimated during the 
previous sampling event. Utilizing this data, monitoring wells MW-6 and MW-10 are estimated 
to be located hydraulically downgradient from Area 317; monitoring well MW-5 is estimated 
to be located hydraulically downgradient and/or crossgradient from Area 317; monitoring well 
MW-1 is estimated to be located hydraulically crossgradient and/or upgradient from Area 317; 
and monitoring well MW-3 is estimated to be located hydraulically upgradient from Area 317. 
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The pH reported in samples from four of the five monitoring wells was 7. 7. The pH reported 
for the sample collected from MW-3 was 7.9. The specific conductance in samples from the 
five monitoring wells ranged from 520 µ.mhos/cm2 (monitoring well MW-5) to 760 µ.mhos/cm2 

(monitoring well MW-1). TOC was reported at less than 0.5 mg/l, and TOX was reported at 
less than 5 µ.gll in samples from all five monitoring wells. The pH, specific conductance, TOC, 
and TOX results reported for the thirty-first sampling event are generally consistent with the 
results reported for the previous sampling events. 

TCE, the constituent of concern for Area 317, was not present in any of the samples collected 
during the thirty-first sampling event. 

The ground water sample analytical results for chloride, iron, manganese, sodium, and sulfates 
from the five monitoring wells are generally consistent with historic data. All are under the 
tolerance limits, except for sodium in the sample from monitoring well MW-10. 

6.3 Background Water Quality Parameters 

Background water quality parameters were not tested in this quarter. If tolerance limits for any 
water quality parameters are exceeded for three consecutive monitoring events, then additional 
samples will be collected during the subsequent monitoring event and analyzed for the 
background water quality parameters. The tolerance limit for sodium was exceeded for the 
eighth consecutive quarter in the sample from monitoring well MW-10. Acton• Mickelson• 
Environmental, Inc. (AME), proposes that no further background water quality parameters be 
tested due to this exceedance at this time. The elevated sodium concentrations in the samples 
from monitoring well MW-10 in comparison to concentrations reported for background wells 
has not indicated an impact with respect to the other ground water quality parameter 
concentrations. During the twenty-third monitoring event, all six background parameters were 
analyzed due to the exceedance of the tolerance limit for sodium in the sample from monitoring 
well MW-10. Analysis of the data indicated that the concentrations of background water quality 
parameters were consistent with the historical data for these parameters in samples from 
upgradient wells MW-1 and MW-3. 

6.4 Statistical Analysis 

The analytical results from the thirty-first quarter sampling event indicate that values for pH, 
specific conductance, chloride, sulfate, iron, manganese, sodium (monitoring wells MW-5 and 
MW-6), TCE, TOC, and TOX in the downgradient monitoring wells are within the tolerance 
limits set by calculations using historical results from the background monitoring wells. The 
only tolerance limit exceeded was sodium for the sample from monitoring well MW-10. 
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• Conduct future sampling events in accordance with the procedures set forth in the 
document entitled •water Quality Monitoring and Response Plan for the Interim 
Status Area 317 Surface Impoundment," dated October 9, 1992. 

• Update the tolerance limits for the ground water monitoring parameters following 
the thirty-second quarterly sampling event. 

8.0 REMARKS 

The recommendations contained in this report represent our professional opinions. These 
opinions are based on currently available information and were developed in accordance with 
currently accepted hydrogeologic and engineering practices at this time and location. Other than 
this, no warranty is implied or intended. 
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RCRA GROUND WATER MONITORING WBU.S 

WHITI'AKER CORPORATION, BBRMITB FACIUTY 

-· 
1,109.51 
1,109.88 
1,109.14 
1,109.17 
1,109.13 
1,109.27 
1,109.27 
1,108.86 
1,108.23 
1,108.23 
1,108.23 
1,108.23 
1,108.23 
1,108.23 
1,104.19 1,102.61 
1,102.11 1,100.77 
1,100.25 1,098.92 
1,097.62 1,096.05 
1,094.85 1,093.53 1,093.02 
1,094.09 1,092.89 1,092.32 
1,093.76 1,092.64 1,092.03 
1,092.16 1,091.08 1,090.62 
1,090.54 1,089.68 1,089.17 
1,088.78 1,087.83 1,087.23 
1,083.53 1,082.29 1,081.41 
1,079.78 1,078.86 1,078.25 
1,076.54 1,075.46 1,074.64 
1,071.29 1,069.75 1,068.90 
1,063.79 1,061.66 1,060.53 
1,055.41 1,053.28 1,052.12 
1,052.29 1,050.63 1,049.76 
l,OS0.88 1,049.33 1,048.78 
1,047.40 -· 1,045.14 
1,044.58 -· 1,042.05 
1,045.61 -· 1,044.22 
1,050.36 -· 1,049.19 
1,054.11 -· 1,052.47 
1,056.27 -· 1,054.29 
1,059.63 -· 1,057.69 
1,058.38 -· 1,055.41 
1,056.25 -· 1,052.79 
1,056.79 -· 1,054.00 
1,061.45 -· 1,059.80 
1,062.97 -· 1,060.35 
1,063.59 -· 1,061.06 
1,066.41 -· 1,064.15 
1,070.83 -· 1,068.75 
1,068.94 -· 1,065.99 

"NOVO .. National Geodetic Vertical Datum. 
"Measurement not recorded. 
"Monitoring well abandoned 05128192. 

1,093.15 
1,092.49 
1,092.19 
1,090.64 
1,089.50 
1,087.32 
1,081.85 
1,078.56 
1,074.91 
1,069.25 
1,061.14 
1,052.69 
1,0S0.06 1,050.51 
1,048.92 1,049.37 
1,045.20 1,045.77 
1,042.13 1,042.77 
1,043.64 1,044.29 
1,048.70 1,049.21 
1,051.79 1,052.53 
1,053.58 1,054.53 
1,056.92 1,057.77 
1,054.93 1,055.86 
1,052.44 1,053.43 
1,053.55 1,054.50 
1,059.28 1,059.89 
1,059.87 1,060.82 
1,060.66 1,061.SS 
1,063.65 1,064.51 
1,067.99 1,068.99 
1,065.54 1,066.61 



l 

TABLE2 

GROUND WATER MONITORING PARAMETER ANALYTICAL RESULTS 

~~ 
MW-1 0(,/21/9S 7.4 

09/12/9S 1.S 
12/6-8/9S 6.9 
03/20/96 7.4 
O(j/26/96 7.7 

MW-3 0(,/21/9S 7.6 
09/12/9S 7.6 
12/6-8/95 1.5 
03/20/96 7.6 
O(j/26/96 7.9 

MW-5 0(,/21/9S 7.7 
09/12/9S 7.7 
12/6-8/9S 7.6 
03/20/96 7.6 
O(j/26/96 7.7 

MW-6 O(j/21/9S 7.7 
09/12/9S 7.7 
12/6-8/9S 1.S 
03/20/96 7.6 
0(,/26/96 7.7 

MW-10 O(j/21/9S 7.8 
09/12/9S 7.8 
12/6-8/9S 1.S 
03/20/96 7.8 
O(j/28/96 7.7 

&"fCE = Trichloroethene. 
"roe = Total organic carbon. 
"TOX = Total organic halogens. 

760 
780 
780 
770 
760 

620 
620 
620 
610 
600 

S40 
S40 
sso 
S40 
S20 

S70 
S80 
S80 
S60 
S10 

610 
620 
620 
610 
600 

(JUNE 27, 199S THROUGH JUNE 28, 1996) 
.•.·-·-·-·-·-·-·····-·-·-·-·-···-···-·-···-·-·-·-·-·-·-·-·-·-·-'··-···-·-·-·-·-·-·-·-·-·-·-·····-·-·-·-·-·-·-·-·-Z .•.. _._._._._._._._._._,_._ ... _._._._._._._._._._;_._._._._._._._._._._._._._._._._._._ ... _._._._._._._.f •...•.•.•.•. ·.·.·. ·············-·.·.·.·········-·-·.!J ... ·.·.·.·,·.······ ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.-fl 

170 so 2.8 45 13 <0.5 <0.S 10 
160 90 3 S3 12 <0.S <0.5 6 
180 <SO 2.7 so 12 <0.5 <0.5 <S 
180 <SO 2.1 St 13 <0.5 <0.5 <5 
lSO <SO 2.1 S3 13 <0.5 <0.S <5 

32 <50 0.6 53 76 <0.5 <0.S 7 
34 <50 <1 53 73 <0.5 <O.S <5 
29 <SO <O.S S4 77 <0.5 <0.S <5 
3S <SO <O.S S1 91 <0.5 <0.S <5 
31 <SO 3.3 61 78 <0.S <0.S <S 

47 80 4.3 49 3S <O.S <0.S <5 
42 130 2 St 30 <0.5 <0.S <S 
46 <SO 1.3 S2 31 <0.S <0.S <5 
S1 <SO 1.6 SS 36 <0.S <0.5 <S 
so <SO 1.5 SS 34 <0.5 <0.S <5 

67 140 3.0 4S 34 <O.S <0.5 10 
61 120 3 S2 29 <0.S <0.S <S 
70 100 2.2 St 32 <0.5 <0.S <5 
76 <SO 1.4 S3 29 <0.S <O.S <S 
70 <SO 1.3 S6 34 <0.S <0.S <5 

68 70 4.4 76 41 <O.S <O.S 10 
6S 90 3 78 36 <0.5 <0.S 6 
76 <SO 3.1 79 42 <O.S <O.S <5 
83 <SO 1.7 82 4S <O.S <O.S <S 
70 <SO 1.8 80 43 <0.S <0.S <S 

R96-008.-S 



TABLE 3 

BACKGROUND WATER QUALITY PARAMETERS 

•••••• , •• 
Detection Limits -0.01• 

0.0002 

MW-1 10/04/88 0.4 ± 2 0.7 ± 2 <0.01 

01/27/93 0 ± 1 4±2 <0.01 

06/09/93 0.4 ± 1 0.7 ± 2 <0.01 

07/14/93 2±2 0±2 <0.01 

08/11/93 1 ± 1 4±4 <0.01 

09/22/93 

03/10/94 

06/22/94 2±2 4±2 <0.0002 

MW-3 10/04/88 0.7 ± 1 2±3 <0.01 

01/27/93 0.8 ± 1 2±2 <0.01 

06/09/93 2 ± 1 1 ± 2 <0.01 

07/14/93 2±2 1±2 <0.01 

08/11/93 4±2 3±4 <0.01 

09/22/93 

03/10/94 

06/22/94 1.0 ± 1 2±2 4.9 

06/22/94 1.0 ± 1 3 ± 2 <0.0002 

MW-6c 06/22/94 0.1 ± 1 2±2 <0.0002 

MW-lOC 06/22/94 0.4 ± 1 4±2 <0.0002 

•Detection limit lowered from 0.01 to 0.0002 mg/I on 6/22/94. 
bSample was not taken. 

0.1 0.4 

_b 

0.2 

0.2 3.9 

0.4 4.8 

0.3 4.8 

ND 

0.2 3.6 

0.3 

0.2 1.6 

0.3 2.1 

0.2 2.2 

1.4 

0.2 3.6 

0.2 3.6 

0.2 3.8 

0.2 3.7 

"Samples collected from monitoring wells MW-5, MW-6, and MW-7 during the twenty-third sampling 
event were analyzed for the background water quality parameters because of a repeated tolerance 
interval exceedence for sodium during previous sampling events. 

0.2 

0.4 

0.9 

0.9 

0.5 

1.0 

<0.2 

<0.2 

0.3 

<0.2 

0.3 

0.9 

0.8 

0.8 
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General Notes 

Base Map from U.S.G.S. 
MINT CANYON, AND NEWHALL CALIFORNIA 
7.5 Minute Topographic 
Quadrangle 
Photorevised 1988 
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RCRA GROUND WATER MONITORING WELLS 
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APPENDIX A 

DOCUMENTSUBMI'ITALCHRONOLOGY 

The following documents have been subn1itted to Cal-EPA and U.S. EPA, Region IX, in 
fulfillment of the Closure Plan regarding ground water monitoring at Areas 317 and 342: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Whittaker Corporation, Bermite Division, Santa Clarita, CA CAD064573108, 
Facility Closure Plan Modifications, April 1987. 

Revised Ground Water Monitoring Plan for the 317/342 Area, October 8, 1987 . 

Proposed Interim Status Ground Water Monitoring Sampling and Analysis 
Program, December 1987. 

Documentation Report-Construction and Development of Wells for Ground Water 
Monitoring of the 342 and 317 Areas, February 1988. 

Verification Sampling Results at Selected RCRA Units, March 1988 . 

RCRA Ground Water Monitoring System--Proposed Final Configuration, May 
1988. 

Ground Water Sampling and Analysis'Plan, August 1988 . 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 1, December 
1988. 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 2, March 1989 . 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 3, July 1989 . 

Specific Plan for a Ground Water Quality Assessment Program, June 1989 . 

Interim Response Action Plan, 317 Area Soil and Ground Water Remediation, 
June 1989. 

Site Ground Water Sampling and Analysis Plan, Appendix IV of 40 CFR 264 . 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 4, September 
1989. 

R96-008.ccd 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

A-2 

Statistical Analysis--Well MW-2 Versus MW-1 and MW-3, October 1989 . 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 5, March 1990 . 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 6, May 1990 . 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 7, June 1990 . 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 8, October 1990 . 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 9, January 1991. 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 10, April 1991. 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 11, July 1991. 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 12, October 1991. 

Specific Plan for a Ground Water Quality Assessment Program for the 317 Surface 
Impoundment Area. 

RCRA Ground Water Sampling, Quarterly Sampling Report No. 13, January 1992 . 

Area 317 RCRA Quarterly Ground Water Quality Monitoring Report No. 14 and 
Report of Monitoring Well MW-10 Installation, January through March 1992. 

Area 317 RCRA Quarterly Ground Water Quality Monitoring Report No. 15, April 
through June 1992. 

Area 317 RCRA Quarterly Ground Water Quality Monitoring Report No. 16, July 
through September 1992. 

Water Quality Monitoring and Response Plan for the Interim Status Area 317 
Surface Impoundment, October 1992. 

Area 317 RCRA Quarterly Ground Water Quality Monitoring Report No. 17, 
October through December 1992. 

Area 317 RCRA Quarterly Ground Water Monitoring Report No. 18, January 
through March 1993. 

Area 317 RCRA Quarterly Ground Water Monitoring Report No. 19, April 
through June 1993. 

R96-008.ecd 



A-3 

• Area 317 RCRA Quarterly Ground Water Monitoring Report No. 20, July through 
September 1993. 

• Area 317 RCRA Quarterly Ground Water Monitoring Report No. 21, October 
through December 1993. 

• Area 317 RCRA Quarterly Ground Water Monitoring Report No. 22, January 
through March 1994. 

• Area 317 RCRA Quarterly Ground Water Monitoring Report No. 23, April 
through June 1994. 

• Area 317 RCRA Quarterly Ground Water Monitoring Report No. 24, June through 
September 1994. 

• Area 317 RCRA Quarterly Ground Water Monitoring Report No. 25, October 
through December 1994. 

• Area 317 RCRA Quarterly Ground Water Monitoring Report No. 26, January 
through March 1995. 

• Area 317 RCRA Quarterly Ground Water Monitoring Report No. 27, April 
through June 1995. 

• Area 317 RCRA Quarterly Ground Water Monitoring Report No. 28, July through 
September 1995. 

• Area 317 RCRA Quarterly Ground Water Monitoring Report No. 29, October 
through December 1995 and Annual 1995 Summary. 

• Area 317 RCRA Quarterly Ground Water Monitoring Report No. 30, January 
through March 1996. 

R96-008.ecd 
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GROUND WATER SAMPLING PROCEDURES 



MW-1 

MW-3 

MW-5 

MW-6 

MW-10 

06-25-96 

06-25-96 

06-25-96 

06-25-96 

TABLE B-1 

AREA 317 WELL EVACUATION 
WIIlTTAKER CORPORATION, BBRMITE FACILITY 

26 10 

26 13 

25.5 4 

25 18 

06-27-96" 25 10 

•Flow rate from wells was reduced prior to sampling. 
"Second well stabilization period after completing pump repairs on 6-26-96. 

0850 (6-26-96) 

0902 (6-26-96) 

0826 (6-26-96) 

0805 (6-26-96) 

0800 (6-28-96) 



TABLE B-2 

WELL STABILIZATION TESTS 
WIIlTTAKER CORPORATION, BERMITE FACILITY 

MW-1 1050 (6-25-96) 23.7 7.74 750 
1520 (6-25-96) 23.2 7.68 762 
0720 (6-26-96) 22.5 7.35 159 

MW-3 1055 (6-25-96) 24.1 7.78 595 
1525 (6-25-96) 23.9 7.63 614 
0725 (6-26-96) 23.4 7.45 608 

MW-5 1040 (6-25-96) 23.5 7.79 535 
1510 (6-25-96) 23.1 7.78 547 
0710 (6-26-96) .22.7 7.44 545 

MW-6 1035 (6-25-96) 23.5 7.81 572 
1505 (6-25-96) 23.5 7.88 572 
0705 (6-26-96) 22.6 7.50 515 

MW-10 1045 (6-25-96) 23.4 7.83 596 
1515 (6-25-96) 23.4 7.67 619 
1115 (6-27-96)0 23.2 7.87 600 
1500 (6-27-96) 23.4 7.84 602 
0750 (6-28-96) 22.9 7.65 618 

•µmhos - micromhos. 
"NTUs - nephelometric turbidity units. 

4.57 
2.97 
1.61 

4.08 
1.82 
1.32 

2.42 
2.13 
1.69 

7.81 
5.21 
3.47 

6.76 
3.79 

16.55 
7.85 
3.54 

°Due to a pump discharge fitting failure during well stabilization, well MW-10 was developed a 
second time after pump repairs were completed on 6-26-96. 



TABLE B-3 

LABORATORY ANALYTICAL METHODS AND SAMPLE VOLUME 
AND CONTAINER REQUIREMENTS 

AREA 317 GROUND WATER MONITORING WELLS 
WlllTTAKER CORPORATION, BERMITE FACILITY 

Ground Water Monitoring Parameters 
pH/Specific Conductance 
Total Organic Carbon 
Total Organic Halogen 
Trichloroethylene 
Sulfate/Chloride 
Sodium/Iron/Manganese 

4500-HB/2510B 
EPA 415.1 
EPA 9020 
EPA 624 
4110B 
~.7/~.8/~.7 

500 
250 
250 

3 x 40 
1000 
1000 

Plastic/ glass 
Amber glass-TFE cap 
Amber glass-TFE cap 
Amber glass-TFE cap 
Plastic/ glass 
Plastic 
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The primary objective of FGL Environmental's quality assurance (QA) program is to ensure 
that all data is scientifically valid, defensible and of known precision and accuracy. Relative 
to the use for which the data are obtained, the data must be of sufficient known quality to 
withstand scientific and legal challenge. 

This manual describes the overall approach used by FGL Environmental to ensure that the 
primary objective of the QA/QC program is met. It outlines quality control procedures to be 
used with field and analytical methods. It also outlines the individual analysis data quality 
objectives which will accomplish the primary objective. Detailed project-specific FGL 
standard operating procedures to supplement this manual are provided whenever requested. 

FGL's QA manual is based on the 16 essential elements contained in the U.S. Environmental 
Protection Agency manual "Interim Guidelines and Specifications for Preparing Quality 
Assurance Project Plans," QAMS-005/80. 

As of the date of revision, this manual reflects the current quality assurance program in effect 
and items in progress of being implemented. 

References for this manual include field and laboratory methods published by the U.S. 
Environmental Protection Agency and other agencies mainly through the following sources: 

(1) "Standard Methods for the Analysis of Water and Wastewater," 17th Edition, 1990. 
(2) "Methods for Chemical Analysis in Waters and Waste," (MCAWW) EPA-600/4-79-020 
(3) "Methods for the Determination of Organic Compounds in Drinking Water," EPA 

Method Book, EPA-600/4-88-039, December 1988. 
(4) "Methods for the Determination of Organic Compounds in Drinking Water-Supplement 

I," EPA Method Book. EPA-600/4-90- 020, July 1990. 
(5) "Methods for the Determination of Organic Compounds in Drinking Water-Supplement 

II," EPA Method Book, EPA-600/4- 90-020, July 1990. 
(6) "Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater," 

EPA Method Book. EPA 600/4-82-057, July 1982. 
(7) "Methods for Evaluating Solid Waste," EPA Method Book, SW- 846, rev. 3, and 

Proposed Revisions 
(8) "Prescribed Procedures for Measurement of Radioactivity in Drinking Water," EPA 

Method Book, EPA-600/4-80-032. August 1980. 
(9) "Handbook for Sampling and Sample Preservation of Water and Wastewater," EPA 

Method Book, EPA-600/4-82-029, September 1982. 
(10) "Eastern Environmental Radiation Facility Radiochemistry Procedures Manual," EPA 

Method Book, EPA 520/5-84-006. August 1984. 
(11) "Environmental Measurements Laboratory Procedures." HASL-300, 27th Edition, 

February 1992. 
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Laboratory Organization and Responsibilities 

Personnel of FGL Incorporated 

Our commitment to providing a superior service requires the high caliber staff employed by 
i · FGL. These professionals have considerable experience to meet the technical demand of 

environmental analysis. 

Santa Paula 
Darrell H. Nelson, B.S. 
Kurt Wilkinson, B.S. 
Denis Barry, B.Comm. 
Cheryl Long 
Dudley S. Jayasinghe, Ph.D. 
Roger Perry, B.A. 
Eric Catting, M.S. 

Kurt Wilkinson, B.S. 
Randv Johnson 
Mike ·schraml, B.S. 
Shelli Perry, B.S. 
Christine Sullivan, B.S. 
Christy Masyr, B.S. 
Katy Prusso, B.S. 

Kellv Dunnahoo, B.S. 
Mar·k Bolyanatz, B.S. 
Rick Dotts, B.S. 
Sarah Edmondson, B.A. 
Dudley S. Jayasinghe, Ph.D. 
Juan M. Magana, B.S. 
Roger Perry, B.S. 

Michel Franco, B.A. 
Laura Reed 

Ricardo Sandoval, B.S. 
Joan McKinney 

Raquel Harvey 
· Janelle Nelson 

George Trouw 
Scott Bucy, B.S. 
Carl Tashima 
Jamie Johnson 
Pete Munoz 
Vickie Hengehold 

Eric Catting, M.S. 
Garv Hornbeck 
Eva ·Anda, Ph.D. 

President & Lab Director 
Vice-President and Quality Assurance Director 
Marketing Director 
Administrative Services Director 
Technical Director 
Health & Safety Officer 
Radiation Safety Officer 

Inorganic Lab Manager 
Trace Metals Supervisor 
Environmental Chemist 
Environmental Chemist 
Wet Chemistry Supervisor 
Environmental Chemist 
Environmental Chemist 

Organic Lab Manager 
Environmental Chemist 
Environmental Chemist 
Environmental Chemist 
Environmental Chemist 
Environmental Chemist 
Environmental Chemist 

Radioactivity Lab Manager 
Lab Technician 

Agricultural Lab Manager 
Lab Technician 

Bacteriologist 
Bacteriologist 

Field Services Director 
Field Services/ Agronomist 
Field Services 
Field Services 
Field Services 
Field Services 

Computer Programmer 
Computer Programmer 
Computer Programmer 
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Laboratory Organization and Responsibilities 

Personnel continued 

Santa Paula continued 
Beverly Baca 
Cindy Aguirre 

Cheryl Long 
Kristie Marlow 
Tiffany Douglas 
Martha Hamblin 
Erin Hart 
Tonva Lawson 
Cathy Metelak 
Shawn Parham 
Vickie Taylor 

Stacey Berrington 

Stockton 
Thomas M. Bartanen, M.S. 

Mark Ketcherside, B.S. 
Mary Laing, B.S. 
William Little, B.S. 
Madelyn Taasin 
Janyce Huynh 

Thomas M. Bartanen, M.S. 
Cynthia Phipps, B.S. 
Hao Van Le, B.S. 

Mark D. Brock 
Patrick Wheeler 

Joanna Culham 
Yolanda Starr 
Narine Sylvia 

San Joaquin 
Neil Jessup, B.S. 

Accounting 
Accounting 

Administrative Services Director 
Customer Services Manager 
Customer Services 
Customer Services 
Customer Services 
Customer Services 
Customer Services 
Customer Services 
Customer Services 

Sample Receiving 

Lab Director and Quality Assurance Officer 

Inorganic Lab Manager 
Environmental Chemist 
Environmental Chemist 
Technician 
Technician 

Organic Lab Manager 
Environmental Chemist 
Environmental Chemist 

Field Services 
Field Services 

Office Manager 
Customer Services 
Customer Services 

Agronomist/Field Service 
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Laboratory Organization and Responsibilities 

Key Personnel Qualification Summary - Santa Paula 

Darrell H. Nelson 

Current Responsibilities: 
President and Lab Director: 
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- To oversee all operational aspects of the Santa Paula and Stockton laboratories 
- To guide and direct managers towards the corporation's goals 
- To report to the Board of Directors and the stockholders 

Work Experience: 
Assistant Manager, FG L 
- Chemical analysis of drinking and waste waters, soils and plant materials 
- Supervision of a number of lab operations including work scheduling and field services 
- Customer Interface 

Formal Education: 
- B.S. (1970) in Soil and Water Science, University of California, Davis. 

Continuing Education: 
- University of Southern California (USC) School of Business Administration, "Customer 

Service Management," April 1990. 
- Hazardous Waste Operations and Emergency Response Training, OSHA 29 CFR 

1910.120. 40 hr plus annual refresher. 
- American Chemical Society (ACS), "Quality Assurance for Analytical Chemistry," Nov. 

1991. 
- University of California Davis (UCO), ":Warketing Professional Services," Feb. 1988. 
- University of California Davis (UCO), "Guerrilla Marketing," Feb. 1988. 
- University of California Davis (UCD), "Enhancing Sales Skills," Feb. 1988. 
- American Water Works Association, "Approved Water Sampling Procedures," March 

1991. 
- California Agricultural Leadership Program, 1976 - 1978. 
- NPDES Requirements for Industrial and Construction Site Storm Water Discharges, 

ASCE, Feb. 1992. 
- Senate bill #198, compliance training (State Fund Insurance) 
- Nevada Nuclear Associates, "Fundamentals of Radiochemistry", February 1994. 

Memberships: 
Professional: 
- American Chemical Society 
- American Water Works Association 
- Association of California Testing Laboratories 
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Key Personnel Qualification Summary - Santa Paula 

Kurt Wilkinson 

Current Responsibilities: 
Vice-President: 
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- To support the president in all operational, technical and strategic aspects relating to the 
corporation 

Quality Assurance Director: 
- Primarily responsible for FGL's Quality Assurance Program 

Inorganic Lab Manager: 
- Work scheduling and planning for Inorganic Lab 
- Staff training and general management 
- Client consultation on analysis needs 
- Data interpretation 

Work Experience: 
- 8 years experience in environmental testing of drinking water, wastewater, hazardous 

waste and air analysiS 
- Additional experience in agricultural testing of soils, plant tissue and food products 

Formal Education: 
- B.S. (1987) in Biochemistry, California Polytechnic State University, San Luis Obispo 

Continuing Education: 
- American Chemical Society (ACS), "Environmental Analytical Chemistry, Water and 

Waste," Nov. 1991. 
- American Chemical Society (ACS), "Gas Chromatography/Mass Spectrometry," April 

1992. 
- Halliburton NUS, "Solving the Mysteries, Collecting Environmental Samples," April 1992. 

Memberships: 
Professional: 
- American Chemical Society (ACS) 

l 



Laboratory Organization and Responsibilities 

Key Personnel Qualification Summary - Santa Paula 

Denis Barry 

Current Responsibilities: 
Marketing Director: 
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- Responsible for marketing of FGL's services to city, county and state agencies in addition 
to private companies 

- Compilation and implementation of FGL's marketing plans 
- Responsible for FGL's informational and promotional materials 

Work Experience: 
- 3 years experience in marketing analytical services 
- Marketing consultancy experience focused on small to medium sized companies 
- International programs targeted mainly at the European Economic Community for small 

U.S. companies 

Formal Education: 
- B.Comm (Bachelor of Commerce), University College, Dublin, Ireland 

Continuing Education: · 
- Computer Appreciation - Moorpark College, 1989 

Memberships: 
- Vice President - Irish American Club of Ventura County 



Laboratory Organization and Responsibilities 

Key Personnel Qualification Summary - Santa Paula 

Dudley S. Jayasinghe 

Current Responsibilities: 
Technical Director -
- Develop new methods and monitor and improve existing methods 
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- Provide guidance and technical expertise to analysts, review of data and client reports 
- Consult with clients on specific needs 

Work Experience: 
- 6 years on gas chromatograph/mass spectrometer 
- 1 year GC/MS 
- 3 years as research officer 
- 2 years teaching at undergraduate level 

Formal Education: 
- B.S. (1980) in Organic Chemistry with minor in Physics, University of Peradeniya, Sri 

Lanka. 
- Ph.D. (1989) in Analytical Chemistry with minor in Physical and Organic Chemistry, 

Oregon State UniverSity. 

Continuing Education: 
- Post-Doctoral Research in soil chemistry August 1989 - Sept. 1990, Oregon State 

University. 

Memberships: 
Professional: 
- American Chemical Societv 
- Phi Lamda Upsilon Acadeinic Honorariwn 



Laboratory Organization and Responsibilities 

Key Personnel Qualification Summary - Santa Paula 

Roger Perry 

Current Responsibilities: 
Health and Safetv Officer: 
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- Responsible for· design and implementation of FGL's Health and Safety programs 
- Organic Department Chemist 

Experience: 
- 11 years experience as an environmental analytical chemist 
- Health and Safety regulations and compliance 
- Handling accumulation and disposal of Hazardous Wastes and Radioactive Materials 

Formal Education: 
- B.A. (1982) in Chemistry, Sonoma State University, Sonoma, California 

Continuing Education: 
- Hazardous Waste Operations and Emergency Response Training, OSHA 29 CFR 

1910.120, 40 hr plus annual refresher. 
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Key Personnel Qualification Summary - Santa Paula 

Eric Cotting 

Current Responsibilities: 
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- Development and maintenance of FGL's Laboratory Information Management System 
(LThfS) 

- Training of personnel in the effective use of LThfS 

Work Experience: 
- Developed customized LL\1S system for FGL 
- As research assistant with the University of Wisconsin, was involved in the modification of 

an existing theoretical computational program designed to model quantum mechanical 
properties of the Helium Atom 

Formal Education: 
- B.S. (1981) Chemistry, University of Alaska, Fairbanks, Alaska 
- B.S. (1981) Math, University of Alaska, Fairbanks, Alaska 
- B.S. (1981) Physics, University of Alaska, Fairbanks, Alaska 
- M.S. (1987) Physical Chemistry, University of Wisconsin, Madison, Wisconsin 

Continuing Education: 
- Computer Networking Seminar: Santa Barbara, CA. January 1991 
- Nevada Nuclear Associates, "Fundamentals of Radiochemistry", February 1994. 

1 ... 
' 
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Laboratory Organization and Responsibilities 

Key Personnel Qualification Summary - Santa Paula 

Kelly Dunnahoo 

Current Responsibilities: 
Organic Lab Manager: 
- Organization of work flow in Organic Laboratory 
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- Personnel training, methods development, instrument troubleshooting 
- Response to specific customer enquiries 

Work Experience: 
- 8 years experience in environmental and geochemical analysis 
- 4 years of supervisory and management roles in organic laboratory operations 

Formal Education: 
- B.S. (1987) in Biochemistry, University of California, Los Angeles 

Continuing Education: 
- AOAC, "QA for Analytical Labs", November 1991. 



Laboratory Organization and Responsibilities 

Key Personnel Qualification Summary - Santa Paula 

Michel M. Franco 

Current Responsibilities: 
Radiochemistry Lab Manager: 
- Work scheduling, staff supervision for Radiochemistry Laboratory 

Section No: 4 
Page: 10of16 

Revision No: 2.1 
Date: October 3, 1994 

- Personnel training, methods development, instrument troubleshooting 
- Client interface and project management 

Work Experience: 
- 6 years experiencein radiochemical analysis, inorganic analysis and organic analysis for 

TOX and TOC. 
- Developed instrument analysis experiment for CSUN (1988) 
- Sample trouble shooting, processing and department liason at Reference Laboratory 

(1986) 

Formal Education: 
- B.A. (1990) Chemistry, California State University, Northridge 

Continuing Education: · 
- Nevada Nuclear Associates, "Fundamentals of Radiochemistry", February 1994. 
- Canberraa Industries Inc., "Environmental Radioactivity Quantification Workshop", 

March 1994. 



Laboratory Organization and Responsibilities 

Key Personnel Qualification Summary - Santa Paula 

Ricardo Sandoval 

Current Responsibilities: 
Agriculture Lab Manager: 
- Management of Agricultural Department 
- Supervision and training of staff 

Work Experience: 
- 10 years experience in agricultural testing of soils and plant tissue 
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- Ranch and Nursery experience dealing with irrigation, pollution, and transplantation 

Formal Education: 
- B.S. (1985) in Crop Science and Technical Degree in Fruit Science! California Polytechnic 

State University, San Luis Obispo. 



Laboratory Organization and Responsibilities 

Key Personnel Qualification Summary - Stockton 

Thomas Bartanen 

Current Responsibilities: 
Lab Director: 
- Management of the Stockton Laboratory 
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- Liason with Santa Paula (Corporate) on Stockton lab's performance, budgets and 
financial results 

Quality Assurance Officer: 
- Oversees Stockton laboratory's Quality Assurance Program 
- Responsible for organic analysis on drinking water, wastewater, and hazardous waste 

samples 

Organic Lab Manager: 
- Organization of work flow in Organic Laboratory 
- Personnel training, methods development, instrument troubleshooting 
- Response to specific customer enquiries 

Work Experience: 
- Experience includes work in soil microbiology, toxicity and reservoir limnology 
- Direct customer consultation on needs, concerns and complaints 

Formal Education: 
- B.S. (1980) in Environmental Science, Bradley University, Peoria, IL 
- M.S. (1987) in Aquatic Ecology, University of Nevada, Las Vegas 

Continuing Education: 
- American Association of Technologists GC/MS Workshop-data interpretation 
- CDFA - Pesticide Residue Workshop 

Memberships: 
Civic: 
- SCA Inc. (Historical Society) 
- Finnish American Home Association (F AHA) 



Laboratory Organization and Responsibilities 

Key Personnel Qualification Summary - Stockton 

Mark Ketcherside 

Current Responsibilities: 
Inorganic Lab Manager: 
- Work scheduling and planning for Inorganic Lab 
- Staff training and general management 
- Client consultation on analysis needs 
- Data interpretation 

Work Experience: 
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- 3 years experience in environmental testing of drinking water, wastewater and hazardous 
waste 

- 6 years experience in microbiological and chemical testing for food, water and medical 
industries 

Formal Education: 
- B.S. (1987) in Biological Sciences, California Polytechnic State University, San Luis 

Obispo 

Continuing Education: 
Delta College: 
- Management and Human Relations 
- Business Law 

California Chamber of Commerce: 
- Hazardous Waste Certification 



Laboratory Organization and Responsibilities 

Key Personnel Qualification Summary - San Joaquin 

Neil Jessup 

Current Responsibilities: 
Agronomist/Field service - Visalia 
- Technical Representative - San Joaquin Valley 
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- Coordinating sampling and sample pick up in the South San Joaquin Valley 
- Consultation with clients on sampling and analysis requirements 
- Proposal preparation for contracts on environmental and agricultural testing 

Work Experience: 
- Ten years experience in areas of field service and sampling 
- Considerable background in city, county, state and federal regulations for environmental 

testing requirements 

Formal Education: 
- B.S. (1977) in Agronomy, California Polytechnic State University, San Luis Obispo 

Continuing Education: 
- OSHA 40 hour trained for hazardous waste and emergency response, confined space entry 

andSCBA 
- American Water Works Association, 11 Approved Water Sampling Procedures," March 

1991. 
- Halliburton NUS, "Solving the Mysteries, Collecting Environmental Samples, 11 April 1992. 

Memberships: 
Professional: 
- California Agriculture Production Consultants Association (CAPCA) 
Civic: 
- Tulare County Hazardous Waste Advisory Committee 

l 
l 



l.aboralory Organization and responsibilities 

Figure 4-1 OrganiLatiou Chart Sanla Paula Laboratory 

President and 
Laboratory Director 

Darrell H. Nelsol'l' 
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Marketing Director 
Denis Barry 

Technical Director 
Dudley S. Jayasinghe 

Vice-President & Quality 
Assurance Director 

Kurt Wilkinson 

Administrative Services 
Director 

Cheryl Long 

Customer Services 
Manager 

Kristie Marlow 

Field Services Manager 
George Trouw 

Microbiology 
Raquel Harvey 

Radiochemistry Lab 
Manager 

Michel Franco 

Organic Lab Manager 
Kelly Dunnahoo 

i 

Agriculture Lab Manager ! 
Ricardo Sandoval 1 

Accounting Services 
Manager 

Beverly Baca 

Trace Metals Lab 
Supervisor 

Randy Johnson 

I 

Wet Chemistry Lab 
Supervisor 

Christine Wilkinson 



Laboralory Organi:talion and responsihililies 

Figure 4-2 Organi:talion Chari Slocklon Laboralory 

Office Manager 
Joanna Culham 

Field Services 

Laboratory Director·and 
Quality Assurance 

Officer 
Thomas M. Bartanen 

Microbiology 

::-:. 

Inorganic Lab Manager 
Mark Ketcherside 

Organic Lab 

I ,., ,..,. 
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The quality assurance objectives for accuracy, precision. and Detection Limits for Reporting 
(DLR) are listed in Tables 5-1 (Drinking Water Methods), 5-2 (Wastewater I Hazardous \Vaste 
Liquid Methods) and 5-3 (Solid Waste I Hazardous Waste Solids Methods). 

Accuracy - is based on the recovery measurement of a target analyte after known addition to a 
given sample or representative sample matrix (see section 14.2). Accuracy values are 
expressed as the percent recovery of the known value, and serve as a reflection of the total 
measurement error (random and systematic). The acceptance ranges for recovery 
(%REC-AR) are used for data validation. 

Precision - is based on the difference measurement of duplicate data points (see section 14.1). 
Precision values are expressed as relative percent difference (RPD) and serve as a reflection of 
the variability in measurement replication. Surrogates are not run in duplicate, therefore 
RPDs are not applicable. The Maximum Acceptance Value for the RPD's (RPD-MA V) are 
used for data validation. 

Detection Limit for Reporting (DLR) - is the routine detection limit FGL uses for reporting 
purposes. Detection limit studies are performed continually (see section 11.1.2.2) to ensure 
that the objectives listed in this section are met or exceeded. Surrogates are required for 
quality assurance purposes only. Therefore, DLR information is not necessary. 

Completeness - FGL is currently introducing controls to document incomplete reports. These 
are reports that are known to lack information at the time of delivery or reports where we are 
notified by the client that information is not complete. Future QA manuals will have the 
results for data completeness documented. 

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods 

CONSTITUENT 

EPA Method 501.2 
Bromodichloromethane 
Bromoform 
Chloroform 
Dibromochloromethane 

EPA Method 502.2 
Surrogates 
BFB 
Fluorobenzene 
Chlorofluorobenzene 
Analytes 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 

ACCURACY 
% REC-AR 

70-130 
70-130 
70-130 
70-130 

70-130 
70-130 
70-130 

37-151 
50-150 
50-150 
35-155 
45-169 
D-242 
50-150 
50-150 
50-150 

PRECISION 
RPD-MAV 

20 
20 
20 
20 

NIA 
NIA 
NIA 

30 
30 
30 
30 
30 
30 
30 
30 
30 

DLR 
uglL 

0.5 
0.5 
0.5 
0.5 

NIA 
NIA 
NIA 

0.5 
0.5 
0.5 
0.5 
o.s 
0.5 
0.5 
0.5 
0.5 
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Quality Assurance Objectives 

TABLE 5-1 Quality Assurance Objectives for Drinking '1Vater Ylethods 

ACCURACY PRECISION DLR T 
CONSTITUENT % REC-AR RPD-MAV ug/L -t 

Method EPA 502.2 continued 
Carbon tetrachloride 70-140 . 30 . o.s 
Chlorobenzene 37-160 ' 30 o.s 
Chloroethane 14-320 . 30 o.s 
Chloroform 51-128 30 o.s 

.·,· Chloromethane D-273 30 o.s 
2-Chlorotoluene 50-150 30 o.s 
4-Chlorotoluene 50-lSO 30 o.s 
DBCP SO-ISO 30 o.s 
Dibromochloromethane 53-149 30 o.s 
1,2-Dibromoethane 50-150 30 0.5 
Dibromomethane 50-150 30 o.s 
1,2-Dichlorobenzene S0-150 30 o.s 
1,3-Dichlorobenzene 50-lSO 30 o.s 
1,4-Dichlorobenzene 50-150 30 o.s 
Dichlorodifluoromethane 50-150 30 o.s 
1, 1-Dichloroethane 59-155 30 o.s 
1,2-Dichloroethane 49-155 30 o.s 
1, 1-Dichloroethylene D-234 30 o.s 
cis-1,2-Dichloroethylene 50-150 30 o.s 
trans-1,2-Dichloroethylene 54-156 30 0.5 
1,2-Dichloropropane D-210 30 0.5 
1,3-Dichloropropane 50-150 30 o.s 
2,2-Dichloropropane 50-150 30 o.s 
1, 1-Dichloropropene 50-150 30 o.s 
cis-1,3-Dichloropropene D-227 30 0.5 
trans-1,3-Dichloropropene 17-183 30 0.5 
Ethyl benzene 37-162 30 o.s 
Hexachlorobutadiene 50-150 30 o.s 
Isopropy I benzene 50-150 30 o.s 
p-lsopropyltoluene 50-150 30 0.5 
Methvlene Chloride D-221 30 o.s 
Naphthalene 50-150 30 0.5 
n-Propylbenzene 50-150 30 0.5 
Stvrene 50-150 30 0.5 
1,i,1,2-Tetrachloroethane 50-150 30 0.5 
1, 1,2,2-Tetrachloroethane 46-157 30 o.s 
Tetrachloroethylene 64-148 30 o.s 
Toluene 47-163 30 o.s 
1,2,3-Trichlorobenzene 50-150 30 o.s 
1,2,4-Trichlorobenzene 50-lSO 30 o.s 
1, 1, I-Trichloroethane 52-150 30 0.5 
1, 1,2-Trichloroethane 71-1S7 30 o.s 
Trichloroethylene 71-157 30 o.s 
Trichlorofluoromethane 17-181 30 o.s 
1,2,3-Trichloropropane 50-lSO 30 0.5 
1, 1,2-Trichlorotrifluoroeth 50-lSO 30 o.s 
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TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV ug/L 

Method EPA 502.2 continued 
1,2,4-Trimethylbenzene 52-150 30 0.5 
1,3,5-Trimethylbenzene 50-150 30 0.5 
Vinyl Chloride D-251 30 0.5 
Xylenes m,p 50-150 30 0.5 
Xylenes o 50-150 30 0.5 

Method EPA 504 
DBCP 70-130 30 0.02 
EDB 70-130 30 0.01 

Method EPA 505 
Alachlor 50-150 30 0.2 
Aldrin 42-122 30 0.01 
Chlordane 45-119 30 0.1 
Dieldrin 36-146 30 0.01 
Endrin 30-147 30 0.01 
Heptachlor 34-111 30 0.01 
Heptachlor Epoxide 37-142 30 0.01 
Hexachlorobenzene 50-150 30 0.01 
Lindane 32-127 30 0.05 
Methoxychlor 50-150 30 0.1 
Toxaphene 41-126 30 0.5 
PCB 1016 50-114 30 0.3 
PCB 1221 15-178 30 0.3 
PCB 1232 10-215 30 0.3 
PCB 1242 39-150 30 0.3 
PCB 1248 38-158 30 0.3 
PCB 1254 29-131 30 0.3 
PCB 1260 8-127 30 0.3 

Method EPA 507 
Surrogates 
1,3-Dimethyl-2-nitrobenzene 53-105 NIA NIA 
9-Nitroanthracene 50-134 NIA NIA 
Analytes 
Alachlor 70-130 30 1 
Atrazine 70-130 30 1 
Bromocil 70-130 30 s 
Butachlor 70-130 30 1 
Diazinon 70-130 30 2 
Dimethoate 70-130 30 ., -Metolachlor 70-130 30 l 
Metribuzin 70-130 30 0.1 
Molinate 70-130 30 2 
Prometryne 70-130 30 ., -Propachlor 70-130 30 1 
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Quality Assurance Objectives 

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV ug/L 

Method EPA 507 continued 
Simazine 70-130 30 l 
Thiobencarb 70-130 . 30 1 

· - Method EPA 508 
:;::~: Surrogate 

Hexachlorobenzene 70-130 NIA NIA 
Analytes 
Chlorothalonil 70-130 30 0.2 
PCB 1016 50-114 30 0.08 
PCB 1221 15-178 30 0.2 
PCB 1232 10-215 30 0.2 
PCB 1242 39-lSO 30 0.2 
PCB 1248 38-158 30 0.1 
PCB 1254 29-131 30 0.1 
PCB 1260 8-127 30 0.2 

Method EPA 508A 
PCB's as Decachlorobiphenyl 70-130 30 0.2 

Method EPA 510 
Bromodichloromethane 70-130 30 0.5 
Bromoform 70-130 30 0.5 
Chloroform 70-130 30 0.5 
Dibromochloromethane 70-130 30 0.5 

Method EPA 515.1 
Surrogate 
2,4-DCAA 30-150 NIA NIA 
Analytes 
Bentazon 30-150 30 2 
Chloramben 30-150 30 1 
2,4-D 30-150 30 , ,.. 
2,4-DB 30-150 30 2 
Dalapon 30-150 30 2 
Dicamba 30-150 30 5 
Oichloroprop 30-150 30 2 
Dinoseb 30-150 30 1 
Pentachlorophenol 30-150 30 0.2 
Picloram 30-150 30 1 
2,4,5-T 30-150 30 1 
2,4,5-TP (Silvex) 30-150 30 1. 
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TABLE 5-1 Quality Assurance Objectives for Drinking ·water Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV uglL 

Method EPA 524.2 
Surrogates 
1,2-Dichloroethane-d4 76-114 NIA NIA 
Toluene-dB 88-110 NIA NIA 
BFB 86-115 NIA NIA 
Analytes 
Acetone 50-150 30 0.5 
Benzene 37-151 30 0.5 
Bromobenzene 50-150 30 0.5 
Bromochloromethane 50-150 30 0.5 
Bromodichloromethane 35-155 30 0.5 
Bromofonn 45-169 30 0.5 
Bromomethane D-242 30 0.5 
2-Butanone (MEK) 50-150 30 o.s 
n-Butvlbenzene 50-150 30 o.s 
sec-Butyl benzene 50-150 30 o.s 
tert-Butylbenzene 50-150 30 0.5 
Carbon disulfide 50-150 30 0.5 
Carbon tetrachloride 70-140 30 0.5 
Chlorobenzene 37-160 30 o.s 
Chloroethane 14-230 30 0.5 
Chloroform 51-138 30 0.5 
Chloromethane D-273 30 o.s 
2-Chlorotoluene 50-150 30 0.5 
4-Chlorotoluene 50-150 30 o.s 
Dibromochloromethane 53-149 30 o.s 
1,2-Dibromoethane (ED B) 50-150 30 o.s 
Dibromomethane 50-150 30 o.s 
l ,2-Dibromo-3-chloropropane 50-150 30 0.5 
1,2-Dichlorobenzene 50-150 30 0.5 
1,3-Dichlorobenzene 50-150 30 0.5 
1,4-Dichlorobenzene 50-150 30 0.5 
Dichlorodifluoromethane 50-150 30 0.5 
1, 1-Dichloroethane 59-155 30 0.5 
1,2-Dichloroethane 49-155 30 0.5 
1, 1-Dichloroethylene D-234 30 0.5 
cis-1,2-Dichloroethylene 50-150 30 0.5 
trans-1,2-Dichloroethylene 54-156 30 0.5 
1,2-Dichloropropane D-210 30 0.5 
1,3-Dichloropropane 50-150 30 o.s 
2,2-Dichloropropane 50-150 30 0.5 
1, 1-Dichloropropene 50-150 30 o.s 
cis-1,3-Dichloropropene D-227 30 o.s 
trans-1,3-Dichloropropene 17-183 30 0.5 
Ethyl benzene 37-162 30 0.5 
Hexachlorobutadiene 50-150 30 o.s 
2-Hexanone 50-150 30 o.s 



Section No: 5 
Page: 6 of 30 

Revision No: 2.1 
Date: October 3, 1994 

Quality Assurance Objectives 

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV uglL 

Method EPA 524.2 continued 
lsopropylbenzene 50-150 30 o.s 
p-Isopropyltoluene 50-150 30 0.5 
Methylene chloride D-221 30 o.s 

::::: 4-Methyl-2-pentanone (MIBK) 50-150 30 0.5 
Naphthalene 50-150 30 0.5 
n-Propylbenzene 50-150 30 0.5 
Styrene 50-150 30 0.5 
1, 1, 1,2-Tetrachloroethane 50-150 30 0.5 
1, 1,2,2-Tetrachloroethane 46-157 30 o.s 
Tetrachloroethylene 64-148 30 0.5 
Toluene 47-163 30 0.5 
1,2,3-Trichlorobenzene 50-150 30 0.5 
1,2,4-Trichlorobenzene 50-150 30 0.5 
1, 1, 1-Trichloroethane 52-162 30 0.5 
1, 1,2-Trichloroethane 52-150 30 0.5 
Trichloroethylene 71-157 30 0.5 
Trichlorofluoromethane 17-181 30 0.5 
1,2,3-Trichloropropane 50-150 30 0.5 
1, 1,2-Trichlorotrifluoroeth 50-150 30 0.5 
1,2,4-Trimethylbenzene 50-150 30 0.5 
Vinyl acetate 50-150 30 0.5 
Vinyl chloride D-251 30 0.5 
Xylenes m,p 50-150 30 0.5 
Xylenes o 50-150 30 0.5 

Method EPA 525 
Surrogate 
Perylene-dl2 50-150 NIA NIA 
Analytes 
Acenaphthy lene 50-150 30 1 
Anthracene 50-150 30 1 
Benzo(a)anthracene 50-150 30 1 
Benzo(b) fluoranthene 50-150 30 1 
Benzo(k)fluoranthene 50-150 30 1 
Benzo(g,h,i)perylene 50-150 30 1 
Benzo( a) pyrene 50-150 30 0.1 
Butylbenzylphthalate 50-150 30 l 
Chrysene 50-150 30 1 
Dibenzo(a.h)anthracene 50-150 30 1 
Dimethylphthalate 50-150 30 1 
Diethylphthalate 50-150 ~o 1 
Di-n-butylphthalate 50-150 30 I 
bis(2-Ethylhexyl)adipate 50-150 30 1 
bis(2-Ethylhexyl)phthalate 29-137 30 3 
Fluorene 50-150 30 1 
Hexachlorobenzene 50-150 30 1 
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Quality Assurance Objectives 

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV ug/L 

Method EPA 525 continued 
Hexachlorocyclopentadiene 50-150 30 1 
Indeno( 1,2,3-c,d)pyrene 50-150 30 1 
Pentachlorophenol 50-150 30 4 

.. .· . Phenanthrene 50-150 30 1 
Pyrene 50-150 30 1 

Method EPA 531.1 
Surrogate 
BDMC 70-130 NIA NIA 
Analytes 
Aldicarb 70-130 30 3 
Aldicarb Sulfone 70-130 30 3 
Aldicarb Sulfoxide 70-130 30 3 
Carbofuran 70-130 30 5 
Carbarvl 70-130 30 5 
3-Hydroxycarbofuran 70-130 30 10 
Methiocarb 70-130 30 10 
Methomyl 70-130 30 5 
1-Napthol 70-130 30 5 
Oxymal 70-130 30 5 
Propoxur 70-130 30 5 

Method EPA 547 
Glyphosate 70-130 20 20 

Method EPA 548 
Endothall 70-130 20 40 

Method EPA 549 
Diquat 70-130 20 2 
Paraquat 70-130 20 1 

Method EPA 550.1 
Acenaphthene 70-130 20 3 
Acenaphthylene 70-130 20 2 
Anthracene 70-130 20 0.1 
Benzo(a)anthracene 70-130 20 0.1 
Benzo(a)pyrene 70-130 20 0.1 
Benzo(b)tluoranthene 70-130 20 0.2 
Benzo(g,h,i)perylene 70-130 20 0.1 
Benzo(k)tluoranthene 70-130 20 0.1 

- Chrysene 70-130 20 0.1 
Dibenzo(a,h)anthracene 70-130 20 0.3 
Fluoranthene 70-130 20 2 
Fluorene 70-130 20 2 
Indeno( 1,2,3-c, d) pyrene 70-130 20 0.1 
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Quality Assurance Objectives 

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods 

ACCURACY PRECISION DLR •! 

CONSTITUENT % REC-AR RPD-MAV uglL -

Method EPA 550.1 continued 
1-Methylnaphthalene 70-130 20 2 
2-Methylnaphthalene 70-130 20 2 
Naphthalene 70-130 20 2 
Phenanthrene 70-130 20 2 
Pyrene 70-130 20 0.1 

Method EPA 552 
Bromochloroacetic acid 70-130 20 1 
Dibromoacetic acid 70-130 20 1 
Dichloroacetic acid 70-130 20 1 
2,4-Dichlorophenol 70-130 20 1 
Monobromoacetic acid 70-130 20 1 
Monochloroacetic acid 70-130 20 1 
Trichloroacetic acid 70-130 20 1 
2,4,6-Trichlorophenol 70-130 20 1 

ACCURACY PRECISION DLR 
CONSTITUENT Method % REC-AR RPD-MAV mglL 

Inorganic Chemicals 
Acidity 305.1 NIA 20 1 
Alkalinity (as CaC03) 310.0 NIA 20 1 
Bicarbonate 310.1 NIA 20 1 
BOD 405.1 80-120 20 2 
Bromide 300.0 80-120 20 0.5 
Carbon Dioxide SM4500C NIA 20 1 
Carbonate 310.1 NIA 20 1 
COD 410.4 75-125 20 4 
Chloride 300.0 80-120 20 1 
Chlorine Residual 330.2 NIA 20 0.1 
Chlorine Residual 330.5 NIA 20 0.1 
Color 110.3 NIA 20 3 units 
Electrical Conductivity 120.1 80-120 20 1 umhos 
Cyanide, Total 335.2 75-125 20 0.01 
Fluoride by electrode 340.2 80-120 20 0.1 
Hvdroxide 310.0 NIA 20 1 
MBAS 425.1 70-130 20 0.05 JI. 

Nitrogen 
Ammonia 350.1 80-120 20 1 

_Nitrate 300.0 80-120 20 0.1 
Nitrite 300.0 80-120 20 0.1 
Nitrate 353.2 80-120 20 0.1 
Nitrite 353.2 80-120 20 0.1 
Total Kjeldahl 351.2 80-120 20 1 

Odor 140.1 NIA 20 1 TON 
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Quality Assurance Objectives 

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods 

ACCURACY PRECISION DLR 
CONSTITL1ENT Method % REC-AR RPD-MAV mg/L 

Inorganic Chemical EPA Methods continued 
Oil and Grease 413.1 NIA 20 3 
Oxygen, dissolved 360.1 NIA 20 0.5 
pH 150.1 NIA 20 NIA 

.·.· Phenols 420.1 75-125 20 0.1 
Phosphorous 

Phosphate 300.0 80-120 20 0.1 
Total 365.2 75-125 20 0.1 

Solids/Residue 
Filterable (TOS) 160.1 NA 20 40 
Non-filterable (TSS) 160.2 NA 20 10 
Total 160.3 NA 20 40 
Volatile 160.4 NA 20 40 
Settleable 160.5 NA 20 0.1 mllL 

Sulfate 300.0 80-120 20 l 
Sulfide 

Total 376.2 NIA 20 0.1 
Dissolved 376.2 NIA 20 0.1 

Sulfite 377.1 NIA 20 0.1 
Tannin & Llgnin SM5500B NIA 20 1 
Titration - pH adjust. NIA NIA 20 1 
Turbidity 180.1 NIA 20 0.2 NTU 

ACCURACY PRECISION DLR 
CONSTITUENT Method % REC-AR RPD-MAV mg/L 

Trace Metals 
Aluminum 200.9 75-125 20 20 
Aluminum 200.8 75-125 20 5 
Antimony 200.9 75-125 20 5 
Antimony 200.8 75-125 20 0.5 
Arsenic 200.9 75-125 20 , .. 
Arsenic 200.8 75-125 20 2 
Barium 200.7 80-120 20 20 
Barium 200.8 75-125 20 0.5 
Beryllium 200.9 75-125 20 l 
Beryllium 200.8 75-125 20 0.5 
Boron 200.7 80-120 20 0.1 mg/L 
Boron 200.8 75-125 20 0.01 mg/L 
Cadmium 200.9 75-125 20 l 
Cadmium 200.8 75-125 20 0.5 
Calcium 200.7 80-120 20 1 mg/L 
Chromium 200.9 75-125 20 5 
Chromium 200.8 75-125 20 , .. 
Chromium VI 7196 D-120 20 10 
Cobalt 200.7 80-120 20 50 
Cobalt 200.8 75-125 20 0.5 
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Quality Assurance Objectives 

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods 

ACCURACY PRECISION DLR 
~ 

CONSTITUENT Method % REC-AR RPD-MAV ygLL 

Trace Metals continued 
Copper 200.7 80-120 20 50 
Copper 200.8 75-125 20 2 
Iron 200.7 80-120 20 50 

::·::· Lead 200.9 75-125 20 5 
Lead 200.8 75-125 20 0.5 
Lithium SM3500L 80-120 20 10 
Magnesium 200.7 80-120 20 1 mg/L 
Manganese 200.7 80-120 20 30 
Manganese 200.8 75-125 20 1 
Mercury 245.1 75-125 20 0.2 
Mercury 245.2 75-125 20 0.2 
Molybdenum 200.7 80-120 20 50 
Molybdenum 200.8 75-125 20 0.5 
Nickel 200.7 80-120 20 50 
Nickel 200.8 75-125 20 1 
Potassium 200.7 80-120 20 1 mg/L 
Selenium 200.9 75-125 20 2 
Selenium 200.8 75-125 20 2 
Silica 200.7 80-120 20 1 mg/L 
Silver 200.9 75-125 20 0.5 
Silver 200.8 75-125 20 0.5 
Sodium 200.7 80-120 20 1 mg/L 
Strontium 200.7 80-120 20 50 
Thallium 200.9 75-125 20 2 
Thallium 200.8 75-125 20 0.5 
Tin 200.9 75-125 20 50 
Uranium 200.7 80-120 20 100 
Vanadium 200.7 80-120 20 20 
Zinc 200.7 80-120 20 50 
Zinc 200.8 75-125 20 5 

ACCURACY PRECISION DLR 
CONSTITUENT Method % REC-AR RPD-MAV pCi/L 

Radiochemistry 
Gamma Emitters 901.1 80-120 20 1 
Gross Alpha 900.0 60-140 30 1 
Gross Beta 900.0 60-140 30 1 
Radon 913.0 NIA 20 10 
Strontium 90 905.0 60-140 30 1 
Total Radium 900.1 75-125 20 1 
Radium 226 903.1 75-125 20 1 
Radium 228 904.0 75-125 20 1 
Tritium 906.0 75-125 20 300 
Uranium 908.0 75-125 20 1 



Quality Assurance Objectives 

Section No: 5 
Page: 11 of 30 

Revision No: 2.1 
Date: October 3, 1994 

TABLE 5-2 Quality Assurance Objectives for Wastewater I Hazardous Waste Liquid Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV u2/L 

Method EPA 601/8010 
Surrogates 
BFB 50-150 NIA NIA 
Fluorobenzene 50-150 NIA NIA 
Chlorofluorobenzene 50-150 NIA NIA 
Analytes 
Bromodichloromethane 42-172 20 0.5 
Bromofonn 13-159 20 0.5 
Bromomethane D-144 20 0.5 
Carbon tetrachloride 43-143 20 0.5 
Chiaro benzene 38-150 20 0.5 
Chloroethane 46-137 20 0.5 
Chloroform 49-133 20 0.5 
Chloromethane D-193 20 0.5 
Dibromochloromethane 24-191 20 0.5 
1,2-Dichlorobenzene D-208 20 0.5 
1,3-Dichlorobenzene 7-187 20 0.5 
1,4-Dichlorobenzene 42-143 20 0.5 
Dichlorodifluoromethane 50-150 20 0.5 
1, 1-Dichloroethane 47-132 20 o.s 
1,2-Dichloroethane 51-147 20 o.s 
1, 1-Dichloroethylene 28-167 20 0.5 
trans-1,2-Dichloroethylene 38-155 20 0.5 
1,2-Dichloropropane 44-156 20 0.5 
cis-1,3-Dichloropropene 22-178 20 o.s 
trans-1,3-Dichloropropene 22-178 20 0.5 
Methylene chloride 25-162 20 o.s 
l, 1,2,2-Tetrachloroethane 50-150 20 0.5 
Tetrachloroethylene 26-162 20 0.5 
1,1, 1-Trichloroethane 41-138 20 0.5 
1, 1,2-Trichloroethane 39-139 20 0.5 
Trichloroethylene 81-119 20 0.5 
Trichlorofluoromethane 21-156 20 0.5 
Vinyl chloride 28-163 20 0.5 

Method EPA 8015M TPH (purgeable) 
Gas 50-150 40.0 500 

Method EPA 8015ntl TPH (extractable) 
Crude oil 50-150 40.0 500 
Diesel fuel 50-150 40.0 500 
Hydraulic oil 50-150 40.0 500 
Jet fuel 50-150 40.0 500 
Stoddard solvent 50-150 40.0 500 
Waste oil 50-150 40.0 2000 
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Quality Assurance Objectives 

TABLE 5-2 Quality Assurance Objectives for Wastewater I Hazardous Waste Liquid Methods 

ACCURACY PRECISION DLR 
~ 
~ 

CONSTITUENT % REC-AR RPD-MAV uglL .:..1 

Method EPA 60218020 
Surrogates 
BFB 50-150 NIA NIA 
Analytes 

:::· Benzene 78-133 20 0.3 
Chlorobenzeoe 73-132 20 0.3 
1,2-Dichlorobenzene 64-143 20 0.3 
1,3-Dichlorobenzene 61-150 20 0.3 
1,4-Dichlorobenzene 61-151 20 0.3 
Ethyl benzene 75-129 20 0.3 
Toluene 61-164 20 0.3 
Xylene, o 69-137 20 0.3 
Xylene, p 71-135 20 0.3 
Xylene, m 68-133 20 0.3 

Method EPA 60418040 (analyzed by method 62518270) 
2-Chlorophenol 23-134 30 10 
2,4-Dichlorophenol 39-135 30 10 
2,4-Dimethylphenol 42-109 30 10 
4,6-Dinitro-o-cresol D-181 30 50 
2,4-Dinitrophenol D-191 30 50 
2-Methylphenol 50-150 30 10 
4-Methylphenol 50-150 30 10 
2-Nitrophenol 29-182 30 10 
4-Nitrophenol 29-182 30 so 
p-Chloro-m-cresol 22-147 30 20 
Pentachlorophenol 14-176 30 so 
Phenol 5-112 30 10 
2,4,5-Trichlorophenol 37-144 30 10 
2,4,6-Trichlorophenol 37-144 30 10 

Method EPA 60818080 
Surrogates 
Hexachlorobenzene 26-116 NIA NIA 
Dibutylchlorendate 44-125 NIA NIA 
Analytes 
Aldrin 20-123 30 0.2 . --. 
Alpha BHC 37-134 30 0 ' ·-Beta BHC 17-147 30 0' ·- Z: 

Delta BHC 19-140 30 0.2 
Chlordane 4S-119 30 0.2 
o,p - DDD 31-141 30 0.2 
p,p - DDD 31-141 30 0.2 
o,p - DDE 30-145 30 0.2 
p,p - DDE 30-145 30 0.2 
o,p - DDT 25-160 30 0.2 
p,p - DDT 70-160 30 0.2 
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Quality Assurance Objectives 

TABLE 5-2 Quality Assurance Objectives for Wastewater I Hazardous Waste Liquid Methods 

ACCURACY PRECISION DLR 
CONSTITIJENT % REC-AR RPD-MAV ug/L 

Method EPA 608/8080 continued 
Dieldrin 47-126 30 0.2 
Endosulfan I 45-153 30 0.2 
Endosulf an II D-202 30 0.2 

.. . · . Endosulfan sulfate 26-144 30 0.2 
Endrin 30-147 30 0.2 
Endrin aldehyde 50-150 30 0.2 
Heptachlor 25-133 30 0.2 
Heptachlor epoxide 37-142 30 0.2 
Lindane 81-119 30 0.2 
Methoxychlor 50-150 30 o.s 
Toxaphene 41-126 30 5 
PCB 1016 50-114 30 ., -PCB 1221 15-178 30 2 
PCB 1232 10-215 30 2 
PCB 1242 39-150 30 2 
PCB 1248 38-158 30 2 
PCB 1254 29-131 30 ., -PCB 1260 8-127 30 2 

Method EPA 610/8310 
Acenaphthene 70-130 20 3 
Acenaphthylene 70-130 20 ., -Anthracene 70-130 20 0.1 
Benzo(a)anthracene 70-130 20 0.1 
Benzo(b)fluoranthene 70-130 20 0.2 
Benzo(k) fluoranthene 70-130 20 0.1 
Benzo(g,h.i)perylene 70-130 20 0.1 
Benzo(a)pyrene 70-130 20 0.2 
Chrvsene 70-130 20 0.1 
Dibenzo( a.h) anthracene 70-130 20 0.3 
Fluoranthene 70-130 20 2 
Fluorene 70-130 20 ., -Indeno ( 1,2 ,3-c, d) pyrene 70-130 20 0.1 
Naphthalene 70-130 20 2 
Phenanthrene 70-130 20 ., -Pyrene 70-130 20 0.1 

Method EPA 614/8140 
Surrogates 
l ,3-Dimethyl-2-nitrobenzene 50-150 NIA NIA 
9-Nitroanthracene 50-150 NIA NIA 
Analytes 
Azinphos methyl 50-150 30 ., -Bolstar 50-150 30 ., -Chlorpyrifos 50-150 30 2 
Coumaphos 50-150 30 ., ... 



Section No: 5 
Page: 14 of 30 

Revision No: 2.1 
Date: October 3, 1994 

Quality Assurance Objectives 

TABLE 5-2 Quality Assurance Objectives for Wastewater I Hazardous Waste Liquid Methods 

ACCURACY PRECISION DLR l CONSTITUENT % REC-AR RPD-MAV ug/L 

Method EPA 614/8140 continued 
Demeton-o,s 50-150 30 2 
Diazinon 50-150 30 2 
Dichlorvos 50-150 30 ., -Disulfoton 50-150 30 2 
Ethion 50-150 30 2 
Ethoprop 50-150 30 ., -Fensulfoton 50-150 30 2 
Fenthion 50-150 30 2 
Malathion 50-150 30 ., -Merphos 50-150 30 2 
Mevinphos 50-150 30 2 
Naled 50-150 30 2 
Parathion, ethyl 50-150 30 2 
Parathion, methyl 50-150 30 2 
Phorate 50-150 30 2 
Ronnel 50-150 30 2 
Stirophos 50-150 30 2 
Tokuthion 50-150 30 2 
Trichlornate 50-150 30 2 

Method EPA 615/8150 
Surrogate 
2,4-DCAA 30-150 NIA NIA 
Analytes 
Bentazon 30-150 30 20 
Chloramben 30-150 30 10 
2,4-D 30-150 30 100 
Dalapon 30-150 30 10 
2,4-DB 30-150 30 100 
Dicamba 30-150 30 10 
Dichlorprop 30-150 30 20 
Dinoseb 30-150 30 10 
Pentachlorophenol 30-150 30 10 
Picloram 30-150 30 10 
2,4,5-T 30-150 30 10 
2,4,5-TP (Silvex) 30-150 30 10 

Method EPA 62418240 
Surrogates 

76-114 30 l ,2-Dichloroethane-d4 NIA 
Toluene-dB 88-110 30 NIA 
BFB 86-115 30 ~IA 
Analytes 
Acetone 50-150 30 10 
Acrolein 50-150 30 100 
Acrylonitrile 50-150 30 100 



Quality Assurance Objectives 

Section No: 5 
Page: 15 of 30 

Revision No: 2.1 
Date: October 3, 1994 

TABLE 5-2 Quality Assurance Objectives for Wastewater I Hazardous Waste Liquid Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV ug/L 

Method EPA 624/8240 continued 
Benzene 37-151 30 0.5 
Bromodichloromethane 35-155 30 1 
Bromofonn 45-169 30 1 
Bromomethane D-242 30 1 
Carbon disulfide 50-150 30 5 
Carbon tetrachloride 70-140 30 0.5 
Chlorobenzene 37-160 30 0.5 
Chloroethane 14-230 30 1 
2-Chloroethylvinyl ether 50-150 30 10 
Chloroform 51-138 30 0.5 
Chloromethane D-273 30 l 
Dibromochloromethane 53-149 30 1 
1,2-Dichlorobenzene 50-150 30 1 
1,3-Dichlorobenzene 50-150 30 1 
1,4-Dichlorobenzene 50-150 30 1 
Dichlorodifuoromethane 50-150 30 0.5 
1, 1-Dichloroethane 59-155 30 1 
1,2-Dichloroethane 49-155 30 1 
1, 1-Dichloroethylene D-234 30 1 
trans-1,2-Dichloroethylene 54-156 30 1 
1,2-Dichloropropane D-210 30 1 
cis-1,3-Dichloropropene D-227 30 2 
trans-1,3-Dichloropropene 17-183 30 1 
Ethanol 50-150 30 5000. 
Ethylbenzene 37-162 30 0.5 
2-Hexanone 50-150 30 5 
Methvlene chloride D-221 30 0.5 
2-Butanone (MEK) 50-150 30 10 
4-Methyl-2-pentanone (MIBK) 50-150 30 5 
Styrene 50-150 30 1 
l, 1,2.2-Tetrachloroethane 46-157 30 1 
Tetrachloroethylene 64-148 30 1 
Toluene 47-163 30 0.5 
1, 1, I-Trichloroethane 52-162 30 0.5 
1, 1,2-Trichloroethane 52-150 30 0.5 
Trichloroethvlene 71-157 30 1 
Trichlorofluoromethane 17-181 30 1.5 
Vinyl acetate 50-150 30 100 
Vinvl chloride D-251 30 0.5 
Xylenes 50-150 30 1 
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TABLE 5-2 Quality Assurance Objectives for Wastewater I Hazardous Waste Liquid :Ylethods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV ug/L 

Method EPA 625/8270 
Surrogates 
2-Fluorobiphenyl 43-106 . 30 NIA •·. 
Nitrobenzene-dS 39-98 .. 30 NIA 
p-Terphenyl-d14 62-114 . 30 NIA 

.. 2-Fluorophenol 21-100 30 NIA 
Phenol-d6 10-94 30 NIA 
2,4,6-Tribromophenol 11-100 30 NIA 
Analytes 
Acenaphthene 36-130 30 10 
Acenaphthylene 33-145 30 10 
Aniline 50-150 30 50 
Anthracene 27-133 30 10 
Benzo(a)anthracene 33-143 30 10 
Benzo(a)pyrene 17-163 30 10 
Benzo(b)fluoranthene 24-159 30 10 
Benzo(k)fluoranthene 11-162 30 10 
Benzo(g,h,i)perylene D-219 30 10 
Benzylalcohol 50-150 30 20 
bis(2-Chloroethoxy)methane 33-184 30 10 
bis(2-Chloroethyl)ether 12-158 30 10 
bis(2-Chloroisopropyl)ether 36-166 30 10 
bis(2-Ethylhexly)phthalate 29-137 30 10 
4-Bromophenylphenylether 65-114 30 10 
Butylbenzylphthalate D-152 30 10 
Chloroaniline 50-150 30 10 
Chloronaphthalene 60-180 30 10 
Chlorophenylphenylether 25-158 30 10 
Chrysene 17-168 30 10 
Dibenzo(a,h)anthracene D-227 30 10 
Dibenzofuran 50-150 30 10 
1,2-Dichlorobenzene 32-129 30 10 
1,3-Dichlorobenzene D-172 30 10 
1,4-Dichlorobenzene 33-114 30 10 
3.3' -Dichlorbenzidine 8-213 30 20 
Diethylphthalate D-114 30 10 
Dimethylphthalate D-112 30 10 
Di-n-butylphthalate 1-118 30 10 
2,4-Dinitrotoluene 37-111 30 10 
2,6-Dinitrotoluene 50-158 30 10 
Di-n-octylphthalate 4-146 30 10 
Fluoranthene 26-137 30 10 
Fluorene 59-121 30 10 
Hexachlorobenzene 50-150 30 10 
Hexachlorobutadiene 24-116 30 10 
Hexachlorocyclopentadiene 50-150 30 10 
Hexachloroethane 40-113 30 10 
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Quality . .\ssurance Objectives 

TABLE 5-2 Quality Assurance Objectives for Wastewater I Hazardous Waste Liquid Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV ug/L 

Method EPA 625/8270 continued 
lndeno( 1,2 ,3-c, d) pyrene 50-150 30 10 
lsophorone 21-196 30 10 
2-Methylnaphthalene 50-150 30 10 
Naphthalene 21-133 30 10 
Nitro benzene 35-180 30 10 
N-Nitrosodimethy famine 50-150 30 10 
N-Nitrosodi-N-propylamine D-112 30 10 
N-Nitrosodiphenylamine 50-150 30 10 
2-Nitroanaline 50-150 30 50 
3-Nitroanaline 50-150 30 50 
4-Nitroanaline 50-150 30 50 
Phenanthrene 54-120 30 10 
Pyrene 73-119 30 10 
1,2,4-Trichlorbenzene 35-122 30 10 
2-Chlorophenol 27-143 30 10 
2,4-Dichlorophenol 39-135 30 10 
2,4-Dimethylphenol 42-109 30 10 
4,6-Dinitro-o-cresol D-181 30 50 
2,4-Dinitrophenol D-191 30 50 
2-Methylphenol 50-150 30 10 
4-Methylphenol 50-150 30 10 
2-Nitrophenol 29-182 30 10 
4-Nitrophenol D-53 50 50 
p-Chloro-m-cresol 22-147 30 20 
Pentachlorophenol D-112 30 50 
Phenol D-82 30 10 
2,4,.5-Trichlorophenol 50-150 30 10 
2,4,6-Trichlorophenol 37-144 30 10 

Method EPA 632 
Barban 30-150 30 0.5 
Carbary I 30-150 30 0.2 
Carbofuran 30-150 30 30 
Chlorpropham 30-150 30 0.3 
Diuron 30-150 30 0.1 
Fluometuron 30-150 30 100 
Linoron 30-150 30 0.1 
Methiocarb 30-150 30 0.2 
Methomyl 30-150 30 100 
Monuron 30-150 30 0.1 
Neburon 30-150 30 0.1 
Oxamyl 30-150 30 100 
Prop ham 30-150 30 0.7 
Propoxur 30-150 30 1 
Sidoron 30-150 30 1 
Swep 30-150 30 2 
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TABLE 5-2 Quality Assurance Objectives for Wastewater I Hazardous Waste Liquid Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV ' ug/L -. 

Method EPA 415.1/9060 
TOC 80-120 20 0.5 mg/L 

Method EPA 9020 
TOX 80-120 20 0.5 

Method EPA 418.1 
TRPH-By IR 50-150 20 0.5 mg/L 

ACCURACY PRECISION DLR 
CONSTITUENT Method % REC-AR RPD-MAV mg/L 

Inorganic Chemicals 
Acidity 305.1 NIA 20 1 
Alkalinity (as CaC03) 310.0 NIA 20 1 
Bicarbonate 310.1 NIA 20 1 
BOD 405.1 80-120 20 2 
Bromide 300.0 80-120 20 0.5 
Carbon Dioxide SM4500C NIA 20 1 
Carbonate 310.1 NIA 20 l 
COD 410.4 75-125 20 4 
Chloride 300.0 80-120 20 l 
Chlorine Residual 330.2 NIA 20 0.1 
Chlorine Residual 330.5 NIA 20 0.1 
Color 110.3 NIA 20 3 units 
Electrical Conductivity 120.1 80-120 20 1 umhos 
Cyanide, Total 335.2 75-125 20 0.01 
Fluoride by electrode 340.2 80-120 20 0.1 
Hydroxide 310.0 NIA 20 1 
MBAS 425.1 70-130 20 0.05 
Nitrogen 

Ammonia 350.1 80-120 20 1 
Nitrate 300.0 80-120 20 0.1 
Nitrite 300.0 80-120 20 0.1 
Nitrate 353.2 80-120 20 0.1 
Nitrite 353.2 80-120 20 0.1 
Total Kjeldahl 351.2 80-120 20 1 

Odor 140.1 NIA 20 1 TON 
Oil and Grease 413.1 NIA 20 3 
Oxygen~ dissolved 360.1 NIA 20 0.5 
pH 150.1 NIA 20 NIA 
Phenols 420.1 75-125 io 0.1 
Phosphorous 

300.0 80-120 20 0.1 phosphate 
Total 365.2 75-125 20 0.1 
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TABLE 5-2 Quality Assurance Objectives for Wastewater I Hazardous Waste Liquid Methods 

ACCURACY PRECISION DLR 
CONSTITUENT Method % REC-AR RPD-MAV mg/L 

Inorganic Chemicals continued 
Solids/Residue 

Filterable (TDS) 160.l NA 20 40 
Non-filterable (TSS) 160.2 NA 20 10 
Total 160.3 NA 20 40 
Volatile 160.4 NA 20 40 
Settleable 160.5 NA 20 0.1 ml/L 

Sulfate 300.0 80-120 20 l 
Sulfide 

Total 376.2 NIA 20 0.1 
Dissolved 376.2 NIA 20 0.1 

Sulfite 377.1 NIA 20 0.1 
Tannin & Lignin SM5500B NIA 20 1 
Titration - pH adjust. NIA NIA 20 1 
Turbidity 180.l NIA 20 0.2 NTU 

Trace Metals 
Aluminum 200.9 75-125 20 0.02 
Aluminum 200.8 75-125 20 0.1 
Antimony 200.9 75-125 20 0.02 
Antimony 200.8 75-125 20 0.005 
Arsenic 200.9 75-125 20 0.005 
Arsenic 200.8 75-125 20 0.02 
Barium 200.7 80-120 20 0.02 
Barium 200.8 75-125 20 0.005 
Beryllium 200.7 80-120 20 0.01 
Beryllium 200.8 75-125 20 0.005 
Boron 200.7 80-120 20 0.1 
Boron 200.8 75-125 20 0.1 
Cadmium 200.9 75-125 20 0.005 
Cadmium 200.8 75-125 20 0.005 
Calcium 200.7 80-120 20 1 
Chromium 200.9 75-125 20 0.01 
Chromium 200.8 75-125 20 0.02 
Chromium VI 7196 D-120 20 0.01 
Cobalt 200.7 80-120 20 0.05 
Cobalt 200.8 75-125 20 0.005 
Copper 200.7 80-120 20 0.05 
Copper 200.8 75-125 20 0.02 
Iron 200.7 80-120 20 0.05 
Gold 231.l 75-125 20 0.05 
Lead 200.9 75-125 20 0.01 
Lead 200.8 75-125 20 0.005 
Organic Lead LUFT 50-150 20 0.05 
Lithium SM3500L 80-120 20 0.05 
Magnesium 200.7 80-120 20 1 
Manganese 200.7 80-120 20 0.03 
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TABLE 5-2 Quality Assurance Objectives for Wastewater I Hazardous Waste Liquid Methods 

ACCURACY PRECISION DLR 
CONSTITUENT Method % REC-AR RPD-MAV mg/L 

Trace Metals continued 
Manganese 200.8 75-125 20 0.01 
Mercury 245.1 75-125 20 0.0002 
Mercury 245.2 75-125 20 0.0002 

-- Molybdenum 200.7 80-120 20 0.05 
Molybdenum 200.8 75-125 20 0.005 
Nickel 200.7 80-120 20 0.05 
Nickel 200.8 75-125 20 0.01 
Potassium 200.7 80-120 20 1 
Selenium 200.9 75-125 20 0.005 
Selenium 200.8 75-125 20 0.02 
Silica 200.7 80-120 20 1 
Silver 200.9 75-125 20 0.01 
Silver 200.8 75-125 20 0.005 
Sodium 200.7 80-120 20 1 
Strontium 200.7 80-120 20 0.05 
Thallium 200.9 75-125 20 0.02 
Thallium 200.8 75-125 20 0.005 
Tin 200.9 75-125 20 0.05 
Titanium 200.7 80-120 20 0.1 
Uranium 200.7 80-120 20 0.1 
Vanadium 200.7 80-120 20 0.02 
Zinc 200.7 80-120 20 0.05 
Zinc 200.8 75-125 20 0.05 

ACCURACY PRECISION DLR 
CONSTITUENT Method % REC-AR RPD-MAV pCi/L 

Radiochemistry 
Gamma Emitters 901.1 80-120 20 1 
Gross Alpha 900.0 60-140 30 1 
Gross Beta 900.0 60-140 30 1 
Radon 913.0 N/A 20 IO 
Strontium 90 905.0 60-140 30 1 
Total Radium 900.1 75-125 20 1 
Radium 226 903.1 75-125 20 1 
Radium 228 904.0 75-125 20 1 
Tritium 906.0 75-125 20 300 
Uranium 908.0 75-125 20 1 
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TABLE 5-3 Quality Assurance Objectives for Solid Waste I Hazardous Waste Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV mg/Kg 

Method EPA 8010 
Surrogates 
BFB 50-150 NIA NIA 
F1uorobenzene 50-150 NIA NIA 
Chlorofluorobenzene 50-150 NIA NIA 
Analytes 
Azobenzene 50-150 30 5 
Benzi dine 50-150 30 5 
Benzoic acid 50-150 30 5 
Benzylchloride 50-150 20 5 
bis(2-Chloroisopropyl)ether 50-150 20 5 
Bromobenzene 50-150 20 5 
Bromochloromethane 50-150 20 5 
Bromodichloromethane 42-172 20 5 
Bromofonn 13-159 20 5 
Bromomethane D-144 20 5 
Carbon tetrachloride 43-143 20 5 
Chlorobenzene 38-150 20 5 
Chloroethane 46-137 20 5 
Chloroform 49-133 20 5 
1-Chlorohexane 50-150 20 5 
Chloromethane D-193 20 5 
2-Chlorotoluene 50-150 20 5 
Cblorotoluene 50-150 20 5 
DBCP 50-150 20 5 
Dibromochloromethane 24-191 20 5 
1,2-Dibromoethane 50-150 20 5 
Dibromomethane 50-150 20 5 
1,2-Dichlorobenzene D-208 20 5 
1,3-Dichlorobenzene 7-187 20 5 
1,4-Dichlorobenzene 42-143 20 5 
1, 1-Dichloroethane 47-132 20 5 
1,2-Dichloroethane 51-147 20 5 
1, 1-Dichloroethylene 28-167 20 5 
cis-l ,2-Dichloroethylene 50-150 20 5 
trans-1.:-Dichloroethylene 38-155 20 5 
1,2-Dichloropropane 44-156 20 5 
1,3-Dichloropropane 50-150 20 5 
2,2-Dichloropropane 50-150 20 5 
1, 1-Dichloropropene 50-150 20 5 
cis-1,3-DichJoropropene 22-178 20 5 
trans-1.3-Dichloropropene 22-178 20 5 
Hexachlorobutadiene 50-150 -20 5 
Methylene chloride 25-162 20 5 
1, 1, 1,2-Tetrachloroethane 50-150 20 5 
1, 1,2,2-Tetrachloroethane 50-150 20 5 
Tetrachloroethy lene 26-162 20 5 
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TABLE 5-3 Quality Assurance Objectives for Solid Waste I Hazardous Waste Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV mg/Kg J 

Method EPA 8010 continued 
1,2,3-Trichlorobenzene 50-150 20 5 
1,2,4-Trichlorobenzene 50-150 20 5 
1,1,1-Trichloroethane 41-138 20 5 

.. 1, 1,2-Trichloroethane 39-136 20 5 
Trichloroethvlene 35-146 20 5 
Trichlorofluoromethane 21-156 20 5 
Trichloropropane 50-150 20 5 
Vinyl chloride 28-163 20 5 

Method EPA 8011 
EDB 50-150 30 0.0005 
DBCP 50-150 30 0.0005 

Method EPA 8015 
Acrylamide 50-150 40 0.05 
Diethyl ether 50-150 40 0.05 
Ethanol 50-150 40 0.05 
Methyl ethyl ketone 50-150 40 0.05 
Methyl isobutyl ketone 50-150 40 0.05 
Paraldehyde 50-150 40 0.05 

Method EPA 8015M TPH (purgeable) 
Gas 50-150 40 5 

Method EPA 8015M TPH (extractable) 
Crude oil 50-150 . 40 IO 
Diesel fuel 50-150 40 IO 
Hydraulic oil 50-150 40 10 
Jet fuel 50-150 40 10 
Stoddard solvent 50-150 40 10 
Waste oil 50-150 40 50 

Method EPA 8020 
Benzene 39-159 20 0.003 
Chlorobenzene 55-135 20 0.003 
Ethylbenzene 32-160 20 0.003 
1,2-Dichlorobenzene 37-154 20 0.003 
1,3-Dichlorobenzene 50-141 20 0.003 
1, 4-Dichloro benzene 42-143 20 0.003 
Toluene 46-148 20 0.003 
Xylene. o 50-150 20 0.003 
Xylene. p 50-150 20 0.003 
Xylene. m 50-150 20 0.003 
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TABLE 5-3 Quality Assurance Objectives for Solid Waste I Hazardous Waste Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV mg/Kg 

Method EPA 8040 (analyzed by method 8270) 
2-s-Butyl-4-6-dinitrophenol 50-150 30 0.1 
2-Chlorophenol 23-134 30 0.1 
4-Chloro-3-methylphenol 22-147 30 0.2 
2,4-Dichlorophenol 39-135 30 0.1 
2,4-Dimethylphenol 42-109 30 0.1 
2,4-Dinitrophenol D-191 30 0.5 
2-Methyl-4,6-Dinitrophenol D-181 30 0.5 
2-Methylphenol 50-150 30 0.1 
4-Methylphenol 50-150 30 0.1 
2-Nitrophenol 29-182 30 0.1 
4-Nitrophenol 29-182 30 0.5 
Pentachlorophenol 14-176 30 0.5 
Phenol 5-112 30 0.1 
2,3,4,6-Tetrachlorophenol 50-150 30 0.1 
2,3,5,6-Tetrachlorophenof 50-150 30 0.1 
2,3,4-Trichlorophenol 37-144 30 0.1 
2,3,5-Trichlorophenol 37-144 30 0.1 
2,3,6-Trichlorophenol 37-144 30 0.1 
2,4,5-Trichlorophenol 37-144 30 0.1 
2,4,6-Trichlorophenol 37-144 30 0.1 

Method EPA 8080 
Surrogates 
Hexachlorobenzene 50-150 30 NIA 
Dibutylchlorendate 20-150 30 NIA 
Analytes 
Aldrin 34-132 43 0.05 
Alpha BHC 37-134 30 0.05 
Beta BHC 17-147 30 0.05 
Delta BHC 19-140 30 0.05 
Chlordane 45-119 30 0.05 
o,p - DDD 31-141 30 0.05 
p,p - ODD 31-141 30 0.05 
o,p - ODE 30-145 30 0.05 
p,p - ODE 30-145 30 0.05 
o,p - DDT 23-134 50 0.05 
p,p - DDT 23-134 50 0.05 
Dieldrin 31-134 38 0.05 
Endosulfan I 45-153 30 0.05 
Endosulf an II D-202 30 0.05 
Endosulfan sulfate 26-144 30 0.05 
Endrin 42-139 45 0.05 
Endrin aldehyde 50-150 30 0.05 
Heptachlor 35-130 30 0.05 
Heptachlor epoxide 37-142 30 0.05 
Lindane 46-127 50 0.05 
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Quality Assurance Objectives 

TABLE 5-3 Quality Assurance Objectives for Solid Waste I Hazardous Waste Methods 

ACCURACY PRECISION DLR ' t CONSTITUENT % REC-AR RPD-MAV mg/Kg -t 

Method EPA 8080 continued 
Methoxvchlor 50-150 30 0.1 
Toxaphene 41-126 30 0.1 
PCB 1016 50-114 30 0.5 
PCB 1221 15-178 30 0.5 
PCB 1232 10-215 30 0.5 
PCB 1242 39-150 30 0.5 
PCB 1248 38-158 30 0.5 
PCB 1254 29-131 30 o.s 
PCB 1260 8-127 30 0.5 

Method EPA 8140 
Surrogates 
1,3-Dimethyl-2-nitrobenzene 50-150 30 NIA 
9-Nitroanthracene 50-150 30 NIA 
Analytes 
Azinphos methyl 50-150 30 0.02 
Bolstar 50-150 30 0.02 
Chlorpyrifos 50-150 30 0.02 
Coumaphos 50-150 30 0.02 
Demeton-o,s 50-150 30 0.02 
Diazinon 50-150 30 0.02 
Dichlorvos 50-150 30 0.02 
Disulfoton 50-150 30 0.02 
Ethoprop 50-150 30 0.02 
Fensulfoton 50-150 30 0.02 
Fenthion 50-150 30 0.02 
Merphos 50-150 30 0.02 
Mevinphos 50-150 30 0.02 
Naled 50-150 30 0.02 
Parathion methyl 50-150 30 0.02 
Ph orate 50-150 30 0.02 
Ronn el 50-150 30 0.02 
Stirophos 50-150 30 0.02 
Tokuthion 50-150 30 0.02 
Trichlomate 50-150 30 0.02 

Method EPA 8150 
Surrogate 
2,4-DCAA 30-150 N/A NIA 
Analytes 
Bentazon 30-150 30 0.2 
Chloramben 30-150 30 0.1 
2,4-D 30-150 30 1 
Dalapon 30-150 30 0.1 
2,4-DB 30-150 30 1 
Dicamba 30-150 30 0.1 
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TABLE 5-3 Quality Assurance Objectives for Solid Waste I Hazardous Waste Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV mg/Kg 

Method EPA 8150 continued 
Dichlorprop 30-150 30 0.2 
Dinoseb 30-150 30 0.1 
Pentachlorophenol 30-150 30 0.1 
Picloram 30-150 30 0.1 
2,4,5-T 30-150 30 0.1 
2,4,5-TP (Silvex) 30-150 30 0.2 

Method EPA 8240 
Surrogates 
1,2-Dichloroethane-d4 61-164 NIA NIA 
Toluene-d8 81-117 NIA NIA 
BFB 67-124 NIA NIA 
Analytes 
Acetone 50-150 30 0.01 
Acrolein 50-150 30 0.1 
Acrylonitrile 50-150 30 0.1 
Benzene 66-142 21 0.005 
Bromodichloromethane 35-155 30 0.005 
Bromoform 45-169 30 0.005 
Brom om ethane D-242 30 0.01 
Carbon disulfide 50-150 30 0.005 
Carbon tetrachloride 70-140 30 0.005 
Chlorobenzene 60-133 21 0.005 
Chloroethane 14-230 30 0.01 
2-Chloroethylvinyl ether 50-150 30 0.01 
Chloroform 51-138 30 0.005 
Chloromethane D-273 30 0.01 
Dibromochloromethane 53-149 30 0.005 
1.2-Dichlorobenzene 50-150 30 0.005 
1.3-Dichlorobenzene 50-150 30 0.005 
1.4-Dichlorobenzene 50-150 30 0.005 
Dichlorodifluoromethane 50-150 30 0.0005 
1.1-Dichloroethane 59-172 21 0.005 
1,2-Dichloroethane 49-155 30 0.005 
1, 1-Dichloroethylene D-234 30 0.005 
trans-1,.2-Dichloroethylene 54-156 30 0.005 
1,2-Dichloropropane D-210 30 0.005 
cis-1,3-Dichloropropene D-227 30 0.005 
trans-1,3-Dichloropropene 17-183 30 0.005 
Ethanol S0-150 30 10 
Ethvlbenzene 37-162 30 0.005 
2-Hexanone SO-ISO - 30 0.005 
:vlethylene chloride D-221 30 0.005 
2-Butanone (MEK) 50-150 30 0.01 
4-Methyl-2-pentanone (MIBK) SO-lSO 30 0.005 
Styrene 50-150 30 0.005 
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Quality Assurance Objectives 

TABLE 5-3 Quality . .\ssurance Objectives for Solid Waste I Hazardous Waste Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV mg/Kg ~ 

Method EPA 8240 continued 
l, l ,2,2-Tetrachloroethane 46-157 30 0.005 
Tetrachloroethylene 64-148 30 0.005 
Toluene 59-139 21 0.005 
1, 1, I-Trichloroethane 52-162 30 0.005 
1, 1,2-Trichloroethane 52-150 30 0.005 
Trichlorethylene 62-137 24 0.005 
Trichlorofluoromethane 17-181 30 0.005 
Vinyl acetate 50-150 30 0.1 
Vinyl chloride D-251 30 0.01 
Xylenes 50-150 30 0.005 

Method EPA 8270 
Surrogates 
2-Fluorobiphenyl 30-115 30 NIA 
Nitrobenzene-d5 23-120 30 NIA 
p-Terphenyl-d14 18-137 30 N/A ¥.f.' 

2-Fluorophenol 25-121 30 NIA 
Phenol-d6 24-113 30 N/A 
2,4,6-Tribromophenol 19-122 30 NIA 
Analytes 
Acenaphthene 31-137 19 1 
Acenaphthylene 33-145 30 1 
Aniline 50-150 30 5 
Anthracene 27-133 30 1 
Benzo(a)anthracene 33-143 30 1 
Benzo(a)pyrene 17-163 30 1 
Benzo(b)fluoranthene 24-159 30 1 
Benzo(k)fluoranthene 11-162 30 1 
Benzo(g,h,i)perylene D-219 30 1 
Benzvlalcohol 50-150 30 2 
bis(2:Chloroethoxy)methane 33-184 30 1 
bis(2-Chloroethyl)ether 12-158 30 1 
bis(2-Chloroisopropyl)ether 36-166 30 1 
bis(2-Ethylhexyl) phthalate 29-137 30 1 
4-Bromophenylphenylether 65-114 30 1 
Butylbenzylphthalate D-152 30 1 
Chloroaniline 50-150 30 2 
Chloronaphthalene 60-180 30 1 
Chlorophenylphenylether 25-158 30 1 
Chrysene 17-168 30 1 
Dibenzo(a,h)anthracene D-227 30 1 
Dibenzof uran 50-150 30 1 
1,2-Dichlorobenzene 32-129 30 1 
1,3-Dichlorobenzene D-172 30 l 
1,4-Dichlorobenzene 28-104 27 l 
3,3' -Dichlorobenzidine 8-213 30 2 
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TABLE 5-3 Quality Assurance Objectives for Solid ·waste I Hazardous Waste Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV mg/Kg 

Method EPA 8270 continued 
Diethylphthalate D-114 30 1 
Dimethylphthalate D-112 30 1 
Di-n-butylphthalate 1-118 30 1 
2,4-Dinitrotoluene 28-100 47 1 
2, 6-Dinitrotoluene 50-158 30 1 
Di-n-octylphthalate 4-146 30 1 
Fluoranthene 26-137 30 1 
Fluorene 59-121 30 I 
Hexachlorobenzene 50-150 30 1 
Hexachlorobutadiene 24-116 30 1 
Hexachlorocyclopentadiene 50-150 30 ., -Hexachloroethane 40-113 30 1 
Indeno(l,2,3-c,d)pyrene 50-150 30 1 
Isophorone 21-196 30 1 
2-Methylnaphthalene 50-150 30 1 
Naphthalene 21-133 30 1 
Nitro benzene 35-180 30 1 
N-Nitrosodimethylamine 50-150 30 1 
N-Nitrosodi-N-propylamine 41-126 38 1 
N-Nitrosodiphenylamine 50-150 30 1 
2-Nitroanaline 50-150 30 5 
3-Nitroanaline 50-150 30 5 
4-Nitroanaline 50-150 30 5 
Phenanthrene 54-120 30 1 
Pyrene 35-142 36 1 
1,2,4-Trichlorbenzene 38-107 23 1 
2-Chlorophenol 25-102 50 1 
2.4-Dichlorophenol 39-135 30 1 
2.4-Dimethylphenol 42-109 30 1 
4. 6-Dinitro-o-cresol D-181 30 5 
2A-Dinitrophenol D-191 30 5 
2-Methylphenol 50-150 30 l 
4-Methylphenol 50-150 30 1 
2-Nitrophenol 29-182 30 1 
4-Nitrophenol 11-114 50 5 
p-Chloro-m-cresol 26-103 33 ., -Pentachlorophenol 17-109 47 5 
Phenol 26-90 35 l 
2A,5-Trichlorophenol 50-150 30 I 
2,4,6-Trichlorophenol 37-144 30 l 
Azobenzene 50-150 30 5 
Benzi dine 50-150 30 5 
Benzoic Acid 50-150 30 5 
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TABLE 5-3 Quality Assurance Objectives for Solid 'Waste I Hazardous Waste Methods 

ACCURACY PRECISION DLR 
CONSTITUENT % REC-AR RPD-MAV ug/Kg 

Method EPA 8310 
Acenaphthene 70-130 20 3 
Acenaphthylene 70-130 20 2 
Anthracene 70-130 20 0.1 
Benzo(a)anthracene 70-130 20 0.1 
Benzo(b)fluoranthene 70-130 20 0.2 
Benzo(k)fluoranthene 70-130 20 0.1 
Benzo(g,h,i)perylene 70-130 20 0.1 
Benzo(a)pyrene 70-130 20 0.2 
Chrysene 70-130 20 0.1 
Dibenzo(a,h)anthracene 70-130 20 0.3 
Fluoranthene 70-130 20 2 
Fluorene 70-130 20 2 
Indeno(l ,2,3-c, d)pyrene 70-130 20 0.1 
Naphthalene 70-130 20 2 
Phenanthrene 70-130 20 2 
Pyrene 70-130 20 0.1 

Method EPA 9060 
TOC 80-120 20 50 

Method EPA 9020 
TOX 80-120 20 1 

EPA Method 418.lM 
TRPH-By IR 50-150 20 10 

ACCURACY PRECISION DLR 
CONSTITUENT Method % REC-AR RPD-MAV mg/Kg 

Inorganic Chemicals 
Chloride 9056 70-130 30 10 
Electrical Conductivity 120.1 80-120 20 1 umhos 
Cyanide, Total 335.2 65-135 30 1 
Fluoride 335.2 65-135 30 50 
Moisture ASA/UL NIA 20 NIA 
Nitrogen 

350.1 70-130 Ammonia-N 30 4 
Nitrate 9056 70-130 30 4 
Nitrite 9056 70-130 30 3 
Organic Cale. NIA 30 100 
Kjeldahl 351.1 65-135 30 100 
Total Cale. NIA 30 100 

Oil and Grease, Soxhlet 413.1 NIA 30 300 
pH 150.1 NIA 20 NIA 
Phenols 420.1 65-135 30 5 

f 
• 
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TABLE 5-3 Quality Assurance Objectives for Solid Waste I Hazardous Waste Methods 

ACCURACY PRECISION 
DLR 

CONSTITUENT Method % REC-AR RPD-MAV mg/Kg 

Inorganic Chemicals 
Phosphorous 

Phosphate 9056 70-130 30 3 
.. Total (see Trace Metals) 

Sulfate 9056 70-130 30 10 
Sulfide 376.2 NIA 30 5 

Hazardous Waste Characterization 
Corrosivity (pH) 9045 20.0 NIA NIA 
Ignitability 1020 NIA NIA NIA 
Reactivity SW-846 NIA NIA NIA 
Generation SW-846 NIA NIA NIA 

Trace Metals 
Aluminum 6010 70-130 30 50 
Aluminum 6020 70-130 30 20 
Antimony 7041 65-135 30 3 
Antimony 6020 65-135 30 I 
Arsenic 7060 65-135 30 l 
Arsenic 6020 65-135 30 4 
Barium 6010 70-130 30 I 
Barium 6020 70-130 30 1 
Beryllium 6010 70-130 30 0.5 
Beryllium 6020 70-130 30 1 
Boron 6010 70-130 30 5 
Boron 6020 70-130 30 5 
Cadmium 6010 70-130 30 3 
Cadmium 6020 70-130 30 l 
Calcium 6010 70-130 30 50 
Chromium 6010 70-130 30 3 
Chromium 6020 70-130 30 4 
Chromium VI 7196 D-130 30 0.2 
Cobalt 6010 70-130 30 3 
Cobalt 6020 70-130 30 4 
Copper 6010 70-130 30 3 
Copper 6020 70-130 30 4 
Gold 231.1 70-130 30 3 
Iron 6010 70-130 30 3 
Lead 7420 70-130 30 4 
Lead 6020 70-130 30 l 
Organic Lead LUFI' 50-150 20 4 
Lithium 7430 70-130 30 3 
Magnesium 6010 70-130 30 50 
Manganese 6010 70-130 30 ., ... 
Manganese 6020 70-130 30 ., ... 
Mercury 7471 65-135 30 0.01 
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TABLE 5-3 Quality Assurance Objectives for Solid Waste I Hazardous Waste Methods 

ACClJRACY PRECISION DLR 
CONSTITUENT Methods % REC-AR RPD-MAV mg/Kg 

Trace Metals continued 
Molvbdenum 6010 70-130 30 3 
;\folybdenum 6020 70-130 30 1 
Nickel 6010 70-130 30 3 
Nickel 6020 70-130 30 2 
Phosphorous, Total 6010 65-135 30 50 
Potassium 6010 70-130 30 50 
Selenium 7740 65-135 30 3 
Seleniwn 6020 65-135 30 4 
Silver 6010 70-130 30 3 
Silver 6020 70-130 30 1 
Sodium 6010 70-130 30 50 
Strontium 6010 65-135 30 3 
Thallium 7841 65-135 30 3 
Thallium 6020 65-135 30 1 
Tin 6010 65-135 30 3 
Titanium 6010 65-135 30 5 
Uranium 6010 65-135 30 5 
Vanadium 6010 70-130 30 1 
Zinc 6010 70-130 30 3 
Zinc 6020 70-130 30 10 

ACCURACY PRECISION DLR 
CONSTITUENT Method % REC-AR RPD-MAV pCi/Kg 

Radiochemistry 
Gamma Emitters 901.1 80-120 20 1 
Gross Alpha 900.0 60-140 30 1 
Gross Beta 900.0 60-140 30 1 
Radon 913.0 N/A 20 10 
Strontium 90 905.0 60-140 30 1 
Total Radium 900.1 75-125 20 1 
Radiwn 226 903.1 75-125 20 1 
Radium 228 904.0 75-125 20 1 
Tritiwn 906.0 75-125 20 300 
Uranium 908.0 75-125 20 l 
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Sample collection and sample handling techniques are important aspects of the overall sample 
analysis process and have a major impact on the quality and validity of the results. Specific 
containers and preservatives are used to ensure that sample integrity is not lost through 
volatility or degradation. In addition, contaminants that are likely to interfere or effect the 
quality of analytical data must be minimized or eliminated. If a client chooses to collect their 
own samples, experienced lab staff can brief clients by telephone on the proper methods of 
sample collection. Detailed procedures to ensure sampling consistency and compliance with 
method requirements are available. The correct container types, bottle sizes, preservatives, 
container closures, and holding times for sampling are shown in Table 6-1. 

6.1 General Precautions 
The result of any analytical determination can be no better than the sample on which it is 
perf onned. The objective is to obtain a sample that meets the requirements of the 
sampling program and manage it in such a way that it does not deteriorate or become 
contaminated before reaching the laboratory. This objective implies that the relative 
proportions or concentrations of all pertinent components will be the same in the samples 
as in the material being sampled, and that the sample will be processed in such a way that 
no significant changes in composition occur before the tests are made. 

A sample may be presented to the laboratory for specific determinations with the collector 
taking responsibility for its validity. Often the laboratory conducts or prescribes the 
sampling program which is determined in consultation with the user of the test results. 
Such consultation is essential to ensure the selection of the appropriate sample and 
analytical methods that provide a true basis for answering the questions that prompted the 
sampling. 

Before filling, rinse the sample bottle two or three times with the water being collected, 
unless the bottle contains a preservative. Depending on determinations to be performed, 
fill container full (most organics determinations) or leave space for aeration, mixing, etc. 
(microbiological analyses). For samples that will be shipped, preferably leave an air space 
of about one (1) percent of container capacity to allow for thermal expansion. Special 
precautions are necessary for samples containing organic compounds and trace metals. 
Because many constituents may be present at concentrations of micrograms per liter, they 
may be totally or partially lost if proper sampling and preservation procedures are not 
followed. 

Representative samples of some sources can be obtained only by making composites of 
samples collected over a period of time or at many different sampling points. The details 
of collection vary so much with local conditions that no specific recommendations would be 
universally applicable. Sometimes it is more informative to analyze numerous separate 
samples instead of one composite so as not to obscure high and low results. 

Sample carefully to ensure that analytical results represent the actual sample composition. 
The foil owing are several important factors affecting results: the presence of suspended 
matter or turbidity; the method chosen for its removal, and; the physical and chemical 
changes brought about by storage or aeration. 

Particular care is required when processing (grinding, blending, sieving, filtering) samples 
to be analyzed for trace constituents, especially metals and organic compounds. Some 
determinations, particularly of lead, can be invalidated by contamination from such 
processing. 
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Treat each sample individually with regard to the substances to be determined, the amount 
and nature of turbidity present, and other conditions that may influence the results. 

It is impractical to give directions covering all conditions. The choice of technique for 
collecting a homogeneous sample must be left to the analyst's judgment. In general, 
separate any significant amount of suspended matter by decantation, centrifugation. or an 
appropriate filtration procedure. Often a slight turbidity can be tolerated if experience 
shows that it will cause no interference in gravimetric or volumetric tests. Its influence can 
be corrected in colorimetric tests, where it has potentially the greatest interfering effect. 
When relevant, state whether or not the sample has been filtered. To measure the total 
amount of a constituent, do not remove suspended solids, but treat them appropriately. 

Make a record of every sample collected and identify every bottle, preferably by attaching 
an appropriately inscribed tag or label. Record sufficient information to provide positive 
sample identification at a later date. Include the name of the sample collector, the date, 
hour, and exact location, the water temperature, and any other data that may be needed 
for correlation, such as weather conditions, water level, stream flow, post-sampling 
handling, etc. Provide space on the label for the initials of those assuming sample custody 
and for the time and d_ate of transfer. Identify sampling points by detailed description, by 
maps, or with the aid of stakes, buoys, or landmarks in a manner that will permit their 
identification by other persons without reliance on memory or personal guidance. \Vben 
sample results are expected to be involved in litigation, it is recommended to use formal 
"chain-of-custody" procedures which trace sample history from collection to final 
reporting. 

Hot samples collected under pressure should be cooled while still under pressure. 

Before collecting samples from distribution systems, flush lines sufficiently to insure that 
the sample is representative of the supply, taking into account the diameter and length of 
the pipe to be flushed and the velocity of flow. 

Collect samples from wells only after the well has been pumped sufficiently to insure that 
the sample represents the groundwater source. Sometimes it will be necessary to pump at 
a specified rate to achieve a characteristic drawdown. if this determines the zones from 
which the well is supplied. Record pumping rate and drawdown. 

When samples are collected from a river or stream, observed results may vary with depth, 
stream flow, and distance from shore and from one shore to the other. If equipment is 
available, take an "integrated" sample from top to bottom in the middle of the stream or 
from side to side at mid-depth. 

Lakes and reservoirs are subject to considerable variations from normal causes such as 
seasonal stratification, rainfall. runoff, and wind. Choose location! depth, and frequency 
of sampling to reflect local conditions and the purpose of the investigation. A void surface 
scum. 
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For certain constituents, sampling location is extremely imponant. Avoid areas of 
excessive turbulence because of potential loss of volatile constituents and of potential 
presence of toxic vapors. A void sampling at weirs because such locations tend to favor 
retrieval of lighter-than-water, immiscible compounds. Generally, collect samples beneath 
the surface in quiescent areas. If composite samples are required, take care that sample 
constituents are not lost during compositing because of improper handling of the sample 
being pooled. For example, casual dumping together of portions rather than addition to 
the composite through a submerged siphon can cause unnecessary volatilization. 

Use only representative samples (or those conforming to a sampling program) for 
examination. The great variety of conditions under which collections must be made makes 
it impossible to prescribe a fixed procedure. In general, take into account the tests or 
analyses to be made and the purpose for which the results are needed. 

6.1.2 Field Notebook 
The sampler or field investigator should keep a field notebook (preferably bound with 
pages numbered) to record sample collection procedures, dates, laboratory identification, 
sample collection location, and the name of the sampler. This is important for later 
recall or legal challenge. 

6.2 Sample Collection 

6.2.1 Water Sampling 

6.2.1.1 Grab or Catch Samples 
Strictly speaking, a sample collected at a particular time and place can represent only 
the composition of the source at that time and place. However, when a source is known 
to be fairly constant in composition over a considerable period of time or over 
substantial distances in all directions, then the sample may be said to represent a longer 
time period or a larger volume, or both, than the specific point at which it was 
collected. In such circumstances, some sources may be fairly represented by single grab 
samples. Examples are some water supplies, some surface waters, and rarely, some 
wastewater streams. When a source is known to vary with time, grab samples collected 
at suitable intervals and analyzed separately can document the extent, frequency, and 
duration of these variations. Choose sampling intervals on the basis of the frequency 
with which changes may be expected. which may vary from as little as five (5) minutes 
to as long as one (1) hour or more. Seasonal variations in natural systems may 
necessitate sampling over months. When the source composition varies in space rather 
than time. collect samples from appropriate locations. 

Use great care in sampling wastewater, sludges, sludge banks, and muds. No definite 
procedure can be given, but take every possible precaution to obtain a representative 
sample or one conforming to a sampling program. 
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In most cases, the term "composite sample" refers to a mixture of grab samples collected 
at the same sampling point at different times. Sometimes the term "time-composite" is 
used to distinguish this type of sample from others. Time- composite samples are most 
useful for observing average concentrations that will be used, for example, in 
calculating the loading or the efficiency of a wastewater treatment plant. As an 
alternative to the separate analysis of a large number of samples and the computation of 
average and total results, composite samples represent a substantial saving in laboratory 
effort and expense. For these purposes, a composite sample representing a 24 hour 
period is considered standard for most determinations. Under certain circumstances, 
however, a composite sample representing one shift, or a shorter time period, or a 
complete cycle of a periodic operation, may be preferable. To evaluate the effects of 
special, variable, or irregular discharges and operations, collect composite samples 
representing the period during which such discharges occur. 

For determining components or characteristics subject to significant and unavoidable 
changes on storage, do not use composite samples. Make such determinations on 
individual samples as soon as possible after collection and preferably at the sampling 
point. Analyses for all dissolved gases, residual chlorine, soluble sulfide, temperature, 
and pH are exampl~ of this type of determination. Changes in such components as 
dissolved oxygen or carbon dioxide. pH, or temperature may produce secondary 
changes in certain inorganic constituents such as iron, manganese, alkalinity, or 
hardness. Use time-composite samples only for determining components that can be 
demonstrated to remain unchanged under the conditions of sample collection and 
preservation. 

Take individual portions in a bottle having a diameter of at least 35 mm at the mouth 
and a capacity of at least 120 mL. Collect these portions every hour, in some cases 
every half hour or even every five (5) minutes, and mix at the end of the sampling 
period or combine in a single bottle as collected. If preservatives are used, add them to 
the sample bottle initially so that all portions of the composite are preserved as soon as 
collected. Analysis of individual samples sometimes may be necessary. It is desirable, 
and often essential, to combine individual samples in volumes proportional to flow. A 
final sample volume of 2 to 3 L is sufficient for sewage, effluents, and wastes. 

Automatic sampling devices are available; however, do not use them unless the sample is 
preserved as described below. Clean sampling devices, including bottles, daily to 
eliminate biological growths and other deposits. 

6.2.1.3 Integrated Samples 
For certain purposes, the information needed is provided best by analyzing mixtures of 
grab samples collected from different points simultaneously, or as nearly so as possible. 
Such mixtures sometimes are called integrated samples. An example of the need for 
such sampling occurs in a river or stream that varies in composition across its width and 
depth. To evaluate average composition or total loading, use a mixture of samples 
representing various points in the cross-section, in proportion to their relative flows. 
The need for integrated samples also may exist if combined treatment is pro~osed for 
several separate wastewater streams, the interation of which may have a significant 
effect on treatability or even on composition. Mathematical prediction of the 
interactions may be inaccurate or impossible and testing a suitable integrated sample 
may provide more useful information. 
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Both natural and artificial lakes show variations of composition with both depth and 
horizontal location. However, under many conditions, neither total nor average results 
are especially significant; local variations are more important. In such cases, examine 
samples separately rather than integrate them. 

Preparation of integrated samples usually requires special equipment to collect a sample 
from a known depth without contaminating it with overlying water. Knowledge of the 
volume, movement, and composition of the various parts of the water being sampled 
usually is required. Therefore, collecting integrated samples is a complicated and 
specialized process that cannot be described in detail. 

6.2.2 Soil Sampling 
Soil samples collected from a backhoe, the ground or a soil coring device, should be 
collected in a thin-walled stainless steel or brass cylinder at least three inches long byone 
inch in diameter that has been prepared by the laboratory doing the analysis or the 
project consultant (cylinders can be made to flt inside the preferred split- barrel core 
sampler). About one inch of soil should be removed from the immediate surface area 
where the sample is to be taken and the cylinder then pounded in to the soil with a mallet 
or hammer. No headspace should be present in the cylinder once the sample is collected. 
When the sample is collected, each end of the cylinder should be covered with teflon tape 
and then capped with a polyethylene lid, taped and labeled. The sample should be 
immediately placed in an ice chest and kept cool at 4 C for delivery to the laboratory. 
Care should be taken throughout, to avoid contamination of both the inside and outside 
of the cylinder and its contents. 

In situations where the above procedure is inappropriate (i.e. semi-solid samples), glass 
vials with Teflon seal and screw cap should be used. 

6.2.3 Special Sampling Considerations 

6.2.3.l Volatile Organics including Organic Lead 
When collecting the samples, liquids and solids should be introduced into the vials 
gently to reduce agitation which might drive off volatile compounds. Liquid samples 
should be poured into the vial without introducing any air bubbles within the vial as it 
is being filled. Should bubbling occur as a result of violent pouring, the sample must be 
poured out and the vial refilled. Each VOA vial should be filled until there is a 
meniscus over the lip of the vial. The screw-top lid with the septum (Teflon side toward 
the sample) should then be tightened onto the vial. After tightening the lid, the vial 
should be inverted and tapped to check for air bubbles. If there are any air bubbles 
present the sample must be retaken. Two VOA vials should be filled per sample 
location. 

VOA vials for samples with solid or semi-solid (sludges) matrices should be completely 
filled as best as possible. The vials should be tapped slightly as they are filled to 
eliminate as much free air space as possible. Two vials should also be filled per sample 
location. 
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VOA vials should be filled and labeled immediately at the point at which the sample is 
collected. They should NOT be filled near a running motor or any type of exhaust 
system because discharged fumes and vapors may contaminate the samples. The two 
vials from each sampling location should then be sealed in separate plastic bags to 
prevent cross- contamination between samples particularly if the sampled waste is 
suspected of containing high levels of volatile- organics. (Activated carbon-may also be 
included in the bags to prevent cross-contamination from highly contaminated samples). 
VOA samples may also be contaminated by-diffusion of volatile organics through the 
septum during shipment and storage. To monitor possible contamination, a trip blank 
prepared from distilled deionized water should be carried throughout the sampling, 
storage, and shipping process. 

6.2.3.2 Semivolatile Organics including Pesticides and Herbicides 
Containers used to collect samples for the determination of semivolatile organic 
compounds should be soap and water washed followed by methanol (or isopropanol) 
rinsing. The sample containers should be of glass or Teflon and have screw-top covers 
with Teflon liners. In situations where Teflon is not available, samples may react with 
the aluminum foil, causing eventual contamination of the sample. Plastic containers or 
lids may NOT be used for the storage of samples due to the possibility of sample 
contamination from·the phthalate esters and other hydrocarbons within the plastic. 
Sample containers should be filled with care so as to prevent any portion of the collected 
sample coming in contact with the field persons gloves, thus causing contamination. 
Samples should not be collected or stored in the presence of exhaust fumes. If the 
sample comes in contact with the an automatic sampler run reagent water through the 
sampler and use as a field blank. 

6.2.3.3 Trace Metals 
In the determination of trace metals, containers can introduce either positive or negative 
errors in the measurement of trace metals by (a) contributing contaminants through 
leaching or surface desorption, and (b) depleting concentrations through 
adsorption. Thus the collection and treatment of the sample prior to analysis require 
particular attention. 

6.2.3.4 Radiochemistry 

6.2.3.4.1 Radon 
Sample by slowly running water into a 2 liter or greater bucket until it overflows for 5 
minutes. The water entering the bucket should be as free as possible of bubbles. Fill 
duplicate 250 mL glass boston round bottles under water, taking care to release all of 
the air bubbles from inside the bottle. Cap each bottle tightly whil still under water. 
Dry the bottles and place electrical tape around the cap. Record the date and time. 
Ship immediately to the laboratory and keep the samples cool at 4 C. 

6.2.3.4.1 Radium 
The sample should be acidified at the time of sampling. 
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Free Floating Product (from a well): Sampling of free floating product on the surface of 
ground water should not be perf onned until the well has been allowed to stabilize for at 
least 24 hours after development or other withdrawal procedure. A sample should be 
collected that is indicative of the thickness of floating product within the monitoring 
well. This may be accomplished by the use of a clear, acrylic bailer designed to collect a 
liquid sample where free product and ground water meet. A graduated scale on the 
bailer is helpful for determining the thickness of free product. Samples should be 
field-inspected for the presence of odor and/or sheen in addition to the aboveevaluation. 

Electronic measuring devices also are available for determining the thickness of the 
hydrocarbon layer floating on ground water. 

6.2.3.6 Aqueous/Dissolved Product 
If free product (from a well) is detected. analysis of water for dissolved product should 
be conducted after the free product has been substantially removed from the well. 
Before collecting a water sample, a well should be purged until temperature, 
conductivity and pH stabilize. Often, this will require removal of four or more well 
volumes by bailing or pumping. Once well volumes are removed and well water is 
stabilized, a sample can be taken after the water level approaches 80 percent of its 
initial level. Where water level recovery is slow, the sample can be collected after 
stabilization is achieved. 

Ground water samples should be collected in a manner which reduces or eliminates the 
possibility of loss of volatile constituents from the sample. For collecting samples, a 
gas-actuated positive displacement pump or a submersible pump is preferred. A Teflon 
or stainless steel bailer is acceptable. Peristaltic pumps or airlift pumps should not be 
used. 

Cross-contamination from transferring pumps (or hailers) from well to well can occur 
and should be avoided by thorough cleaning between sampling episodes. Dedicated 
(i.e., permanent installation) well pumps, while expensive, are often cost effective in the 
long term and ensure data reliability relative to cross-contamination. If transfer of 
equipment is necessary, sampling should proceed from the least contaminated to the 
most contaminated well, if the latter information is available before sample collection. 

·water samples should be collected in vials or containers specifically designed to prevent 
loss of volatile constituents from the sample. These vials should be provided by an 
analytical laboratory, and preferably, the laboratory conducting the analysis. No 
headspace should be present in the sample container once the container has been 
capped. This can be checked by inverting the bottle, once the sample is collected, and 
looking for bubbles. Sometimes it is not possible to collect a sample without air 
bubbles, particularly if water is aerated. In these cases, the investigator should record 
the problem and account for probable error. Cooling samples may also produce 
headspace (bubbles), but these will disappear once the sample is warmed for analysis. 

Samples should be placed in an ice chest maintained at 4 C with blue ice (care should be 
taken to prevent freezing of the water and bursting of the glass vial}. A thermometer 
with a protected bulb should be carried in each ice chest. 
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Proper sample containers. sample volwnes, preservatives, and holding times are essential 
to providing reliable data. Table 6-1 provides information for each of these items. FGL 
references the following sources for compiling Table 6-1. 

(1) Federal Register, Volume 49, No. 209, October 26, 1984 and subsequent updates. 
(2) "Handbook for Sampling and Sample Preservation of Water and Wastewater", EPA 

Method Book, EPA-600/4-82-029, September 1982. 
(3) "Methods for Chemical Analysis in Waters and Waste" (MCAWW) EPA-600/4-79-020 
(4) "Methods for Evaluating Solid Waste", EPA Method Book, SW- 846, rev. 3, and 

Proposed Revisions. 
(5) "Standard Methods for the Analysis of Water and Wastewater", 17th Edition, 1990. 
(6) "Methods for the Determination of Organic Compounds in Drinking Water", EPA 

Method Book, EPA-600/4-88-039, December 1988. 
(7) "Methods for the Determination of Organic Compounds in Drinking 

Water-Supplement I", EPA Method Book, EPA-600/4- 90-020, July 1990. 
(8) "Methods for the Determination of Organic Compounds in Drinking 

Water-Supplement II", EPA Method Book, EPA-600/4- 90-020, July 1990. 
(9) "Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater", 

EPA Method Book, EPA 600/4-82-057, July 1982. 
(10) "Prescribed Procedures for Measurement of Radioactivity in Drinking Water11

, EPA 
Method Book, EPA-600/4-80-032, August 1980. 

6.3. l Container Check Policy 
Sample bottles for most analyses, such as metals, and organics analyses, are purchased 
precleaned according to EPA Protocol specification from various vendors. Cases of 
sample bottles are logged in upon receipt. The log book contains the bottle type, lot 
number or manufacture date, receive date and number of cases. This information is also 
recorded on the document provided by the manufacturer and is retained in a file for that 
bottle type. Most containers are checked and documented by the manufacturer. 
Bacteriology and Santa Paula metals bottles must be checked in-house by lot or on a 
manufacture date basis. If neither of these are available then one container must be 
checked from every ten cases. The fallowing files are to be maintained for storing 
certificates or in-house analysis data: 

40 mL VOA - for all VOA styles 
125 rnL Boston Round (B.R.) - for all 125 mL B.R. bottle styles 
250 mL Boston Round (B.R.) - for all 250 mL B.R. bottle styles 
l L Boston Round (B.R.) 
250 mL Wide Mouth (W.Yl.) 
1 Qt. Wide Mouth (W.M.) 
4 oz. Bact 
500 rnL Plastic (SP only, for Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, ~ln, 

Hg, Ni, K, Se, Ag, Na, Tl, V, Zn) 

For those bottles not listed and not verified (such as l Qt plastic) it has been determined 
that the tests perf onned from those containers are not at risk from contamination by the 
container. 
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When an in-house verification is required the sample is given a lab number, 
chain-of-custody and is treated as a regular sample. The results are formally reported 
but only the signature of the QA Director or Officer to verify cleanliness is required prior 
to filing. 

Lots determined to be contaminated are returned and replaced. 

6.3.2 Shipping Samples 
Prior to shipment of samples, all documentation must be ready for proper chain of 
custody. The information necessary for documenting chain of custody is outlined in the 
following section of the quality ~urance manual (section 7). After filling out the proper 
sample documentation, the samples and documents should be placed in an ice chest with 
adequate protection. Normally "Blue Ice" is used for keeping samples cool. However, 
dry ice may be used if approved by Department of Transportation (DOT). 

6.3.3 Sample Kits 
FGL Environmental supplies the appropriate sample containers, preservatives, 
chain-of-custody forms, coolers with blue ice, and packing materials to client upon 
request. There is no charge for these services as long as FGL is the laboratory receiving 
the samples for analysis. Arrangements for sample kits may be made through the client 
services department. 
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TABLE 6-1 RECOMMENDED SAMPLE COLLECTION AND PRESERVATION 

Volume Holding 
Analvsis Container fmLl Preservation Time 

General Inorganic Chemistry 

Aciditv P,G 250 Cool. 4 C 14 days 
Alkalinity P,G 250 Cool~ 4 C 14 days 
Asbestos G 1000 Cool, 4 C 48 hr. 
Bicarbonate p 250 Cool, 4 C 14 days 
Biochemical Oxygen P,G 1000 Cool, 4 C 48 hr. 

Demand 
Boron p 250 Cool, 4 C 6mo. 
Bromide p 250 Cool, 4 C 28 days 
Carbonate p 250 Cool, 4 C 14 days 
Carbon Dioxide P,G 250 Cool, 4 C immed. 
Chemical Oxygen P,G 250 H2S04, pH< 2; Cool, 4 C . 28 days 

Demand 
Chloride P,G 250 Cool, 4 C 28 days 
Chlorine Residual P,G 500 Cool, 4 C 2 hr. 
Chlorine Demand P,G 2000 Cool, 4 C 2 hr. 
Color P,G 250 Cool, 4 C 48 hr. 
Cyanide, Total P,G 1000 NaOH, pH> 12; Cool, 4 C 14 davs 
Electrical Conductivity p 250 Cool, 4 C 28 days 
Fluoride P,G 250 Cool, 4 C 28 days 
Hardness, Total P,G 250 HN03, pH< 2; Cool, 4 C 6 mo. 
Hydroxide P,G 250 Cool, 4 C 14 days 
Iodide P,G 250 Cool, 4 C 24 hr. 
Langelier Index P,G 500 Cool, 4 C 2 hr. 
MBAS P,G 500 Cool, 4 C 48 hr. 
Nitrogen, 

Ammonia P,G 250 H..,S04, pH< 2; Cool, 4 C 28 days 
Nitrate+ Nitrite P,G 250 H!SOj, pH< 2; Cool, 4 C 28 days 
Nitrate P,G 250 Cool, C 48 hr. 
Nitrite P,G 250 Cool, 4 C 48 hr. 
Organic P,G 400 H..,S04, pH< 2; Cool, 4 C 28 days 

Total P,G 250 ~S04, pH< 2; Cool, 4 C 28 days 
Total Kjeldahl P,G 250 H!SOi' pH< 2; Cool, 4 C 28 days 

Odor G 500 Cool, C 24 hr. 

Oil and Grease G 1000 H1SO~, pH< 2; Cool, 4 C 28 days 

Oxygen. Dissolved G 250 Cool, , C immed. 
w/glass stopper 

pH P,G 250 Cool. 4 C 2 hr. 

Phenolics G 500 H1S04, pH < 2; Cool, 4 C 28 days 

P = plastic, G = glass 
Note: All solid samples should be collected in stainless steel sleeves, brass sleeves or in glass 
jars all with teflon-lined caps and 4-8 oz. capacity. All solid samples should be kept cool at 4 
c. 

r 
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Sampling Procedures 

TABLE 6-1 RECOMMENDED S~\'IPLE COLLECTION AND PRESERVATION 

Volume Holding 
Analvsis Container (mL) Preservation Time 

General Inorganic Chemistry continued 

Phosphorus 
Ortho/ dissolved P,G 250 Cool, 4 C 48 hr. 
Total P,G 250 H2SO~, pH<2; Cool, 4 C 28 days 

Resistivity p 250 Cool, C 28 days 
Silica p 250 Cool, 4 C 28 days 
Sodium Absorption Ratio p 250 HN03, pH<2 6 mo. 
Solids, 

Ftlterable P,G 250 Cool, 4 C 1·days 
Non-rtlterable P,G 250 Cool, 4 C 7 days 
Total P,G 250 Cool, 4 C 7 days 
Volatile P,G 250 Cool, 4 C 7 days 
Settleable P,G 1000 Cool, 4 C 48 hr. 

Sulfate P,G 250 Cool, 4 C 28 days 
Sulfide 

Total P,G soo 2 ml ZnAcetate+ NaOH, pH> 9 7 days 
Dissolved P,G 500 NaOH, pH>9 7 days 

Tannin & Lignin G 250 
Titration - pH adjustment P,G 250 Cool, 4 C 14 days 
Turbidity P,G 250 Cool, 4 C 48 hr. 

Trace Metals 

Chromium VI P,G 500 Cool. 4 C 24 hr. 
Mercury P,G 500 HN03, pH<2 28 days 
All other metals p 500 HN03, pH<2 6 mo. 

Radiochemistry 
Gross Alpha & Beta** p 1000 HN03, pH <2 6 mo. 
Total Radium p 1000 HN03, pH <2 6 mo. 
Total Uranium p 1000 HCI, pH <2 6 mo. 
Radon* G 2x250 Cool, 4 C 4 days 
Tritium G 2x250 Cool, 4 C 6 mo. 
Strontium 90 p 1000 HCI, pH <2 6 mo. 

P = plastic, G = glass 
*No head.space over sample 
** For non-preserved samples, the holding time is 5 days. For preserved samples, please 

provide either a non-preserved sample (100 mL) or the electrical conductivity prior to 
acidification. 

Note: All solid samples should be collected in stainless steel sleeves, brass sleeves or in glass 
jars all with teflon-lined caps and 4-8 oz. capacity. All solid samples should be kept cool at 4 
c. 
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TABLE 6-1 RECOM:MENDED SAMPLE COLLECTION AND PRESERVATION 

Analvsis 

All Bacteriological 

Analysis 

Organic Chemicals 

Drinking Water 

EPA 501* 

EPA 502.2* 

EPA 504* 

EPA 505** 

EPA 507 

EPA 508** 

EPA 510* 

EPA 515.1** 

EPA 524.2* 

EPA 525** 

Volwne 
Container (mL) Preservation 

P,G 

Container 

G,VOA 
TFE-septa cap 

G,VOA 
TFE-septa cap 

G 
TFE-septa cap 

G 
TFE-septa cap 

G, amber 
TFE-lined cap 

G, amber 
TFE-lined cap 

G, amber 
TFE-septa cap 

G, amber 
TFE-lined cap 

G,VOA 
TFE-septa cap 

G, amber 
TFE-lined cap 

100 

Volume 
(mLl 

2 x40 

2 x 40 

2 x 40 

2 x 40 

1x1000 

1 x 1000 

1x250 

1x1000 

2 x 40 

Ix 1000 

0.008% Na.,S.,03; 
Cool, 4 c, -Sterile 

Preservation 

Na.,S2'lf' if chlorinated 
HCl, p < 2; Cool, 4 C 

Na.,S.,03, if chlorinated 
HCl PH < 2; Cool, 4 C 

Na2S20C, if chlorinated 
Cool, 4 

Na2S20C, if chlorinated 
Cool, 4 

Na.,S.,03, if chlorinated 
or lICI pH < 2; Cool, 4 C 

Na2S20C, if chlorinated 
Cool, 4 

Na2S20C, if chlorinated 
Cool, 4 

Na2S20(:' if chlorinated 
Cool, 4 

Na.,S.,03, if chlorinated 
or tICI pH < 2; Cool, 4 C 

Cool, 4 C 

Holding 
Time 

30 hr. 

Holding 
Time 

14 days 

14 days 

28 days 

7 days 

14 days 

7 days 

14 days 

7 days 

14 days 

7 days 

*No head space over sample. 
** This is the maximwn holding time prior to extraction. The extracted sample may be held 

up to 40 days before analysis. 

; 
;~ 

[ 
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TABLE 6-1 RECOl\11\tlENDED SAJ.\'IPLE COLLECTION AND PRESERVATION 

Analvsis Container 

Organic Chemicals 

Drinking Water 

EPA 531 G, amber 

EPA 547 G, amber 

EPA 548 G, amber 

EPA 549 G, amber 
silanized 

EPA 550.1 G, amber 

EPA 552 G, amber 

EPA 1613A G, amber 

Wastewater and Hazardous Waste 

EPA 601/8010* G,VOA 
TFE-septa cap 

EPA 8011 G, VOA 
TFE-septa cap 

EPA 602/8020* G,VOA 
TFE-septa cap 

EPA 603/8030* G,VOA 
TFE-septa cap 

EPA 604/8040** G, amber 
TFE-lined cap 

EPA 608/8080** G, amber 
TFE-lined cap 

*No head space over sample. 

Volume 
!mLl 

1x250 

1x125 

1x125 

1x1000 

1x1000 

1x1000 

1 x 1000 

2 x 40 

2 x 40 

2 x 40 

2 x 40 

1x1000 

1 x 1000 

Preservation 

Na2S.,~, if chlorinated 
Mono oroacetic acid buffer 

Na2S20C' if chlorinated 
Cool, 4 

Na2S20C' if chlorinated 
Cool, 4 

Na2820C' if chlorinated 
Cool, 4 

Na2S20C' if chlorinated 
Cool, 4 

NH4CI, Cool, 4 C 

Na2S20C' if chlorinated 
Cool, 4 

Na.,S2~, if chlorinated 
HCl, p < 2; Cool, 4 C 

Na2S20C, if chlorinated 
Cool, 4 

Na.,Sz9(, if chlorinated 
HCl, p < 2; Cool, 4 C 

Na.,s.,oiti if chlorinated 
AdjuS't p to 4-5; Cool, 4 C 

Na2S20'(! if chlorinated 
Cool, 4 

Na2S20C' if chlorinated 
Cool, 4 

Holding 
Time 

14 days 

6 mo. 

7 days 

7 days 

7 days 

7 days 

7 days 

14 days 

28 days 

14 days 

14 days 

7 days 

7 days 

** This is the maximum holding time prior to extraction. The extracted sample may be held 
up to 40 days before analysis. 
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TABLE 6-1 RECOMIVIENDED SAi\ilPLE COLLECTION AND PRESERVATION 

Volume Holding 
Analvsis Container (mLl Preservation Time 

Organic Chemicals 

Wastewater and Hazardous \V aste 

EPA 610/8310 G, amber 1x1000 Na2S20t' if chlorinated 14 days 
TFE-lined cap Cool, 4 

EPA 613** G, amber 1x1000 Na2S20t' if chlorinated 7 days 
TFE-lined cap Cool, 4 

EPA 614/8140** G, amber 1x1000 Cool, 4 C 7 days 
TFE-lined cap 

EPA 615/8150** G, amber 1x1000 Na2S20t' if chlorinated 7 days 
TFE-lined cap Cool, 4 

EPA 619 G, amber 1x1000 Na2S20t, if chlorinated 14 days 
TFE-lined cap Cool, 4 

EPA 624/8240* G,VOA 2 x 40 Na.,S2~' if chlorinated 14 days 
TFE-septa cap HC1, p < 2; Cool, 4 C 

EPA 625/8270** G, amber 1x1000 Na2S20t' if chlorinated 7 days 
TFE-lined cap Cool, 4 

EPA 632** G, amber 1x1000 Cool, 4 C 7 days 
TFE-lined cap 

EPA 9020* G, amber 1x250 H2SOi, pH <2 28 days* 
(TOX)*** TFE-lined cap Cool, C 

EPA 415.1 G, amber 1x250 HCI or H.,S04, pH < 2 28 days 
(TOC) TFE-lined cap Cool, 4 C" 

EPA 9060 See note 250 g Cool, 4 C ~IA 

Tributyltin G, amber 2 x 1000 Cool, 4 C 28 days 
TFE-lined cap 

* No head space over sample. 
** This is the maximum holding time prior to extraction. The extracted sample may be held 

up to 40 days before analysis. 
*** RCRA holding time is 7 days. 
Note: All solid samples should be collected in stainless steel sleeves, brass sleeves or in glass 
jars all with teflon-lined caps and 4-8 oz. capacity. All solid samples should be kept cool at 4 
c. 

' ,, .. 
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Sampling Procedures 

TABLE 6-1 RECOMMENDED SA~IPLE COLLECTION AND PRESERVATION 

Volume Holding 
Analvsis Container (mL) Preservation Time 

Organic Chemicals 

Underground Storage Tank Analyses 

EPA 418.1 G, amber 1x1000 Cool, 4 C 28 days 
TFE-lined cap 

EPA 8015,801SM* G,VOA 2 x 40 HCI, pH <2 14 days 
TFE-septa cap Cool, 4 C 

EPA 601/8010* G,VOA 2 x 40 Na-,S2~' if chlorinated 14 days 
TFE-septa cap HC1, p < 2; Cool, 4 C 

EPA 602/8020* G,VOA 2 x 40 Na-,S2'fi' if chlorinated 14 days 
TFE-septa cap HC1, p < 2; Cool, 4 C 

Volume Holding 
Analvsis Container (mL) Preservation Time 

Hazardous Waste Characterization 

Corrosivity P,G 100 Cool, 4 C 7 days 

lgnitability G 100 Cool, 4 C 7 days 
TFE-Iined cap 

Reactivity I G 100 Cool, 4 C 7 days 
Reactions TFE-Iined cap 

Sulfide/Sulfide G 100 Cool, 4 C 7 days 
generation TFE-lined cap 

*No head space over sample. 
Note: All solid samples should be collected in stainless steel sleeves, brass sleeves or in gJ~ 
jars all with teflon-lined caps and 4-8 oz. capacity. AU solid samples should be kept cool at 4 
c. 



Sampling Procedures 

Section No: 6 
Page: 16 of 16 

Revision No: 2.1 
Date: October 3, 1994 

TABLE 6-1 RECOM1\.1ENDED SAMPLE COLLECTION AND PRESERVATION 

Analvsis Container 
Volume 
(mL) 

ITLC, STLC, TCLP, and EP Toxicity 

Metals G 500 
TFE-lined cap 

Pesticides G, amber 1000 
TFE-lined cap 

Herbicides G, amber 1000 
TFE-lined cap 

Bioassays 

Chronic P,G 3xl000 

Acute P,G 2x5 gal 

Preservation 

Cool, 4 C 

Cool, 4 C 

Cool, 4 C 

Cool, 4 C 

Cool, 4 C 

Holding 
Time 

30 days 

7 days 

7 days 

24 hr. 

24 hr. 

:\Tote: All solid samples should be collected in stainless steel sleeves, brass sleeves or in glass 
jars all with teflon-lined caps and 4-8 oz. capacity. All solid samples should be kept cool at 4 
c. 

i 
t, . 
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It is essential to ensure sample integrity from the time of collection through analysis and final 
disposition. This includes the ability to trace possession and handling of the samples. This is 
referred to as chain-of-custody and is important in the event of litigation involving the results. 
Where litigation is not involved, chain-of-custody procedures are useful for routine control of 
sample flow. 

A sample is considered to be under a person's custody if it is in the individual's physical 
possession, in the individual's sight, secured in a tamper-proof manner by that individual, or 
is secured in an area restricted to authorized personnel. The following procedures summarize 
the major aspects of chain-of-custody. 

7 .1.1 Sample Labels 
Use labels to prevent sample misidentification. Gummed paper labels or tags generally 
are adequate. Include at least the following information: sample number, name of 
collector, date and time of collection, and place of collection. Affix labels to sample 
containers before or at the time of sampling. Fill label out with waterproof ink at time of 
collection. 

7 .1.2 Custody Seals 
Use sample seals to detect unauthorized tampering with samples up to the time of 
analysis. Plastic seals are normally used. Attach seal in such a way that it is necessary to 
break the seal to open the sample container. Affix seal to container before sample leaves 
custody of sampling personnel. 

7 .1.3 Field Log Book 
Record all information pertinent to a field survey or sampling in a bound log book. As a 
minimum, include the fallowing in the log book: purpose of sampling; location of 
sampling point; name and address of field contact; producer of material being sampled 
and address, if different from location; and type of sample. Because sampling situations 
vary widely, no general rule can be given as to the information to be entered in the log 
book. It is desirable to record sufficient information between the logbook and 
chain-of-custody so that one could reconstruct the sampling without reliance on the 
collector's memory. Protect the log book and keep it in a safe place. 

7.1.S Shipping Samples or Sample Delivery to Laboratory 
Prior to shipping samples all documentation must be ready for proper chain of custody. 
The information necessary for documenting chain of custody is outlined section 7.3. 
After filling out the proper sample documentation, the samples and documents should be 
placed in an ice chest with adequate protection. Normally "Blue Ice" is used for keeping 
samples cool. However, dry ice may be used if approved by Department of 
Transportation (Don. 

If client provides direct delivery of sample to laboratory, samples should be delivered as 
soon as practical. Documentation must be ready for proper chain of custody. Again, all 
information necessary for documenting chain of custody is outlined section 7.3. 
Accompany sample with chain- of-custody record and a sample analysis request sheet. 
Deliver sample to sample custodian. 
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In the laboratory, the sample custodian receives the sample and inspects its condition and 
seal. reconciles label information and seal against the chain-of-custody record, assigns a 
laboratory nwnber, logs sample in the laboratory computer, and stores it in a secured 
storage room or cabinet until it is assigned to an analyst. 

7 .1. 7 Assignment of Sample for Analysis : 
The laboratory supervisor usually assigns the· sample for analysis. Once in the 
laboratory, the supervisor or analyst is responsible for the sample's care and custody. 

7.1.8 Safety Considerations 
Because sample constituents can be toxic, take adequate precautions during sampling and 
sample handling. Toxic substances can enter through the skin and, in the case of vapors, 
through the lungs. Inadvertent ingestion can occur via direct contact with foods or by 
adsorption of vapors onto foods. Precautions may be limited to wearing gloves or may 
include coveralls, aprons, or other protective apparel. Always wear eye protection. 
When toxic vapors might be present, sample only in well-ventilated areas or use a 
respirator or self-contained breathing apparatus. In a laboratory, open sample 
containers in a fwne hood. Never have food near samples or sampling locations; always 
wash hands thoroughly before handling food. 

If there is any possibility that flammable organic compounds may be present, take 
adequate precautions. Prohibit smoking near samples, sampling locations, and in the 
laboratory. Keep sparks, flames, and excessive heat sources away from samples, and 
sampling locations. 

Radioactivity is screened at the time of sample receipt. Consult the radiation safety SOP 
and Radiation Safety Officer for proper handling of samples. 

7.2 Laboratory Sample Control and Tracking 
FGL's sample control objectives are achieved through the use of a Laboratory Information 1'. 

Management System (LL\'IS). L.ll\1S is a computer software system specifically designed by 
FGL for tracking and handling of the large amount of information required to efficiently 
manage an analytical chemistry laboratory. The system provides a versatile, easy-to-use 
vehicle for the laboratory managers and chemists to perform sample tracking and status 
checks. 

7 .3 Sample Receiving Policy 
Obtain a chain-of-custody record accompanying each sample or group of samples. The 
chain-of-custody is usually prepared in the field. 
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7.3.1 Obtain the following client information and record on chain of custody: 
Reporting -

Address 
Phone Number 
Fax Number 
Person to Contact 

Billing -
Address 
Phone Number 
Fax Number 
P.O. or contract Number 
Person to Contact 

7.3.2 Obtain the following project and sample information and record on chain of custody: 
Project description 
Sample descriptions 
Sample type 
Sampling date and time 
Sample containers, preservatives 
EPA Method Numbers or method descriptions 
Report form required: __ State __ FGL 
Determine turn-around-time requirement: 

Rush Number of Days __ 

7.3.3 Inspect the sample for the following: 
Have holding times been observed and determine if it is possible for FGL to meet 
holding times? 
Has the correct preservative been used? 
Is the sample size adequate? 
Is the sample container satisfactory? 
Note sample condition : 

Broken/leaking container 
Temperature Ambient Chilled 
Record Actual Temperature 
Check for headspace when appropriate 

Also note on the chain of custody any problems with sample condition, the person 
notified, time and date notified, and customers response, if any. 

Screen all samples for radio chemical hazard using the Geiger counter kept in the sample 
receiving area. Consult the radiation safety SOP and Radiation Safety Officer for proper 
handling of samples. 

7.3.4 Log the sample information into the Lll\1S under one of the following divisions: 

Inorganic 
Organic 
Radioactivity 
Bacteriology 
Agriculture 
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7.3.5 Transfer samples and analyses worksheets to the proper refrigerator or lab work 
distribution area. 

7.4 Sample Storage 
.All samples are retained for a minimum of 30 days except for microbiological samples 
which are held for a shorter time. A longer storage period can be arranged at the request 
of the client. 

7 .S Sample Disposal 
All samples which are considered to be potentially hazardous based upon analytical results 
or matrix, will be disposed of by lab packing. Extremely hazardous samples may be 
returned to the client for disposal. All disposal arrangements should be made with a 
project manager. 

7.6 Subcontracted Lab Work 
On occasion, laboratory work may need to be subcontracted to certified labs approved by 
FGL Environmental. Prior to subcontracting the client will be notified. Under no 
circumstances will work be subcontracted without client requirements being met. When 
work is subcontracted, it is done so under chain of custody, and the proper records are 
included with the data package. 
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Having received approval, the hardcopy report is then generated. Quality assurance 
reports are also generated at this step. Again, the final reports are reviewed before 
signing by both the department supervisor and laboratory director. Invoices are also 
reviewed and initialed by the department supervisor. 

10.5 Data Storage 
FGL Environmental maintains report files and the supporting raw data for the current 
and previous year on the premises. Reports and raw data are maintained for a total of 
ten years in the secured data storage facility. 
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The process of transforming raw analytical data into a finished report involves steps which are 
generally grouped into the categories of data reduction, data validation, and reporting. It 
involves mathematical modeling of the standard calibration curves, statistical analysis of the 
acquired data, calculations to account for preparation steps and dilutions, verification of 
adherence to quality assurance procedures, and the generation of hardcopy output. 

10.1 Data Reduction 
At FGL Environmental the analyst has the primary responsibility for reducing raw data. 
This process consists primarily of converting raw data into rmal reportable values by 
comparing individual sample results against those obtained for calibration purposes then 
accounting for any dilutions or concentration. 

For each method, all raw data results are recorded on method specific forms or in a 
standardized output from each of the various instruments. Details on procedures for data 
reduction may be found in the laboratory SOP for each method. 

10.2 Data Validation 
Upon completion of each analytical run, the analyst enters or transfers the data to LI.MS. 
The analytical raw data and LIMS generated QC summary sheets are validated by the 
laboratory supervisor or a backup peer analyst. They verify that all quality control 
parameters fall within acceptance limits and also review the analytical data for calculation 
errors and inconsistencies. 

10.3 Data Review Policy 
The raw data review includes all documentation associated with the samples, including 
chromatograms, instrument run logs, digestion logs, and other instrument printouts. 
Upon approval by the analyst or supervisor, the analytical results for the run are 
transferred to a results database for compiling with other data for that sample. When all 
results for a sample have been entered, an on screen report is generated for review and 
validation by the supervisor. Upon approval by the supervisor sample reports are then 
released for final hardcopy reporting, which is forwarded to the client. 

Data review includes the following: 

1) All data packages are reviewed by a second analyst or the supervisor. The QC batch 
report and analytical run sheets (if applicable) must be signed by the reviewer. 

2) All supervisors must review the data released for reporting. 
3) Analysis reports are printed and again reviewed by the supervisor and lab director 

and signed by each upon approval. 
4) Quality Control reports are printed and are reviewed and signed by the quality 

assurance director or officer. 
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TABLE 9-3 Specific Analytical Solid ·waste I Hazardous Waste Methods 

Parameter Method Description 

Trace Metals Analyses continued 
Cobalt (Co) EPA 6010 ICP 
Cobalt (Co) EPA 6020 ICP/MS 
Copper (Cu) EPA 6010 ICP 
Copper (Cu) EPA 6020 ICP/MS 
Gold (Au) EPA 231.1 Flame Atomic Absorption 
Iron (Fe) EPA 6010 ICP 
Lead (Pb) EPA 7420 Flame Atomic Absorption 
Lead (Pb) EPA 6020 ICP/MS 
Lithium (Li) EPA 7430 Flame Atomic Absorption 
Magnesium (Mg) EPA 6010 ICP 
Manganese (Mn) EPA 6010 ICP 
Manganese (Mn) EPA 6020 ICP/MS 
Mercury (Hg) EPA 7470 Cold Vapor Atomic Absorption 
Molybdenum (Mo) EPA 6010 ICP 
Molybdenum (Mo) EPA 6020 ICP/MS 
Nickel (Ni) EPA 6010 ICP 
Nickel (Ni) EPA 6020 ICP/l\tlS 
Phosphorous (P) EPA 6010 ICP 
Potassium (K) EPA 6010 ICP 
Selenium (Se) EPA 7741 Furnace Atomic Absorption 
Selenium (Se) EPA 6020 ICP/MS 
Silver (Ag) EPA 6010 ICP 
Silver (Ag) EPA 6020 ICP/MS 
Sodium (Na) EPA 6010 ICP 
Strontium (Sr) EPA 6010 ICP 
Thallium (Tl) EPA 7841 Furnace Atomic Absorption 
Thallium (Tl) EPA 6020 ICP/MS 
Tin (Sn) EPA 6010 ICP 
Titanium (Ti) EPA 6010 ICP 
Uranium (U) EPA 6010 ICP 
Vanadium (V) EPA 6010 ICP 
Zinc (Zn) EPA 6010 ICP 
Zinc (Zn) EPA 6020 ICP/MS 

Radio Chemical Analyses 
Gross Alpha EPA 900.0 Proportional counter 
Gross Beta EPA 900.0 Proportional counter 
Gross Alpha & Beta EPA 900.0 Proportional counter 
Gamma Emmitters EPA 901.1 HPGe, gamma spectroscope 
Total Radium* EPA 900.1 Isolation, Proportional Counter 
Radium 226 EPA 903.1 Radon bubbler, Lucas cell 

scintillation 
Radium 228 EPA 904.0 Isolation, Proportional Counter 
Uranium EPA 908.0 Isolation, proportional counter 
Tritium EPA 906.0 Distillation, liquid scintillation 
Radon EPA 913.0 Liquid scintillation 
* Can be reported as Radium 226 if less than 3 pCi/liter. 

I r 
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TABLE 9-3 Specific Analytical Solid Waste I Hazardous Waste .Methods 

Parameter 

General Inorganic Analyses continued 
pH 
Phosphorous 

Phosphate (P04) 
Total (P) 

Sulfate (S04) 
Sulfide (H2S) 

Method Description 

EPA 9045 ISE 

EPA 9056 IC 
See Trace Metals 
EPA 9056 IC 
EPA 376.2 Colorimetric 

Hazardous Waste Characterization Analyses 
Corrosivity (pH) 

Aqueous sample 
Nonaqueous sample 

lgnitability 
Aqueous (Flashpoint) 
Nonaqueous (Flammability) 

Reactivity 
Reaction with water 
Reaction with dilute acid 
Reaction with dilute base 
Reaction with oxidizing agent 
Reaction with reducing agent 

Generation 
Sulfide 
Cyanide 

Trace Metals 
Sample Preparation - ITLC 
Sample Preparation - STLC 
Sample Preparation - EP TOX 
Sample Preparation - TCLP 
Aluminum (Al) 
Aluminum (Al) 
Antimony (Sb) 
Antimony (Sb) 
Arsenic (As) 
Arsenic (As) 
Barium (Ba) 
Barium (Ba) 
Beryllium (Be) 
Beryllium (Be) 
Boron (B) 
Boron (B) 
Cadmium (Cd) 
Cadmium (Cd) 
Calcium (Ca) 
Chromium (Cr) 
Chromium (Cr) 
Chromium VI (Cr+6) 

EPA 9040 
EPA 9045 

EPA 1010 
EPA 1020 
SW-846 Ch 8 

SW-846 Cb 7 

EPA 3050 
Title 22 
EPA 1310 
EPA 1311 
EPA 6010 
EPA 6020 
EPA 7041 
EPA 6020 
EPA 7060 
EPA 6020 
EPA 6010 
EPA 6020 
EPA 6010 
EPA 6020 
EPA 6010 
EPA 6020 
EPA 6010 
EPA 6020 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 7196 

ISE 
ISE 

Flashpoint 
Flashpoint 
Observations 

Screens 

Digestion 
Extraction 
Extraction 
Extraction 
ICP 
ICP/MS 
Furnace Atomic Absorption 
ICP~IS 
Furnace Atomic Absorption 
ICP~IS 
ICP 
ICP/~IS 
ICP 
ICP/MS 
ICP 
ICP.~S 
ICP 
ICP/~1S 
ICP 
ICP 
ICP~IS 
Colorimetric 
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TABLE 9-3 Specific Analytical Solid Waste I Hazardous Waste Methods 

Parameter 

Organic Chemical Analyses 
Sample Preparation - STLC 
Sample Preparation - EP TOX 
Sample Preparation - TCLP 
Sample Preparation 
Sample Preparation 
Extraction 
Sample Preparation 
Sample Preparation 
Sample Preparation 
Purgeable Halocarbons 
EDB and DBCP 
Non-Halogenated Volatile Organics 
Total Petroleum Hydrocarbons 

Purgeable 
Total Petroleum Hydrocarbons 

Extractable 
Aromatic Volatile Organics 
Phenols 
Chlorinated Pesticides & PCB' s 
Polynuclear Aromatic Hydrocarbons 
Organophosphorus Pesticides 
Chlorinated Phenoxy Herbicides 
Volatile Organics 
Semi-volatile Organics 
Polynuclear Aromatic Hydrocarbons 
Carbamates 
Total Organic Carbon (TOC) 
Total Organic Halogens (TOX) 
Total Recov. Pet. Hydrocarbons 

General Inorganic Analyses 
Chloride (Cl) 
Electrical Conductivity 
Cyanide, total (CN) 
Fluoride (F) 
Moisture 
Nitrogen 

Ammonia (NH3-N) 
Nitrate (N03-N) 
Nitrite (N02-N) 
Organic (TKi~-NH3-N) 
Total (TKi~ + N03-N + N02-N) 
Total Kjeldahl 

Oil and grease 
Soxhlet 

~ethod 

Title 22 
EPA 1310 
EPA 1311 
EPA 3510 
EPA 3520 

EPA 3540 
EPA 3550 
EPA 3580 
EPA 8010 
EPA 8011 
EPA 8015 
EPA 8015M 

EPA 801SM 

EPA 8020 
EPA 8040 
EPA 8080 
EPA 8100 
EPA 8141 
EPA 8150 
EPA 8240 
EPA 8270 
EPA 8310 
EPA 632 
EPA 9060 
EPA 9020 
EPA 418.1 

EPA 9056 
EPA 120.1 
EPA 335.2 
EPA 340.1 
ASA/UL 

EPA 350.1 
EPA 9056 
EPA 9056 
NIA 
NIA 
EPA 351.I 

EPA 413.lM 

Description 

Extraction 
Extraction 
Extraction 
Liquid-Liquid extraction 
Continous Liquid-

Soxhlet Extraction 
Sonication Extraction 
Solvent Dilution 
GC/PID/Hall, purge & trap 
GC/ECD, micro extraction 
GC/FID, purge & trap 
GC/FID, purge & trap 

Liquid 

GC/FID, micro extraction 

GC/FID, purge & trap 
GC/CED, soxhlet or sonication 
GC/ECD, soxhlet or sonication 
GC/PID, soxhlet or sonication 
GC/FPD, soxhlet or sonication 
GC/ECD, soxhlet or sonication 
GC/MS, purge & trap 
GCIMS, soxhlet or sonication 
HPLC/UV, liquid- liquid 
HPLC/UV, liquid- liquid 
IR, combustion 
Coulometric, Pyrolysis 
IR, liquid-liquid 

IC 
Conductivity bridge 
Distillation- Colorimetric 
Distillation-ISE 
Gravimetric 

Colorimetric 
IC 
IC 
Calcul ation 
Calcul ation 
Colorimetric 

Gravimetric 

: ' 
I 
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TABLE 9-2 Specific Analytical Wastewater I Hazardous Waste Liquid Methods 

Parameter Method Description 

Radio Chemical Analyses 
Gross Alpha EPA 900.0 Proportional counter 
Gross Beta EPA 900.0 Proportional counter 
Gross Alpha & Beta EPA 900.0 Proportional counter 
Gamma Emmitters EPA 901.l HPGe, gamma spectroscope 
Total Radium* EPA 900.1 Isolation, Proportional Counter 
Radium 226 EPA 903.1 Radon bubbler, Lucas cell 

scintillation 
Radium 228 EPA 904.0 Isolation, Proportional Counter 
Uranium EPA 908.0 Isolation, proportional counter 
Tritium EPA 906.0 Distillation, liquid scintillation 
Radon EPA 913.0 Liquid scintillation 

Bacteriological Analyses 
Total Coliform SM9221E Fermentation, MPN, 15 tube 
Total & Fecal Coliform SM9221E Fermentation, MPN, IS tube 
Standard Plate Count SM921SB Incubation, visual count 

* Can be reported as Radium 226 if less than 3 pCi/liter. 
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TABLE 9-2 Specific Analytical Wastewater I Hazardous Waste Liquid Methods 

Parameter 

Trace Metals Analyses continued 
Boron (B) 
Boron (B) 
Cadmium (Cd) 
Cadmium (Cd) 
Calcium (Ca) 
Chromium (Cr) 
Chromium (Cr) 
Chromium VI (Cr+6) 
Cobalt (Co) 
Cobalt (Co) 
Copper (Cu) 
Copper (Cu) 
Gold (Au) 
Iron (Fe) 
Lead (Pb) 
Lead (Pb) 
Lithium (Li) 
Magnesium (Mg) 
Manganese (Mn) 
Manganese (Mn) 
Mercury (Hg) 
Mercury (Hg) 
Molybdenum (Mo) 
Molybdenum (Mo) 
Nickel (Ni) 
Nickel (Ni) 
Potassium (K) 
Selenium (Se) 
Selenium (Se) 
Silica (Si02) 
Silver (Ag) 
Silver (Ag) 
Sodium (Na) 
Strontium (Sr) 
Thallium (Tl) 
Thallium (Tl) 
Tin (Sn) 
Titanium (Ti) 
Uranium (U) 
Vanadium (V) 
Zinc (Zn) 
Zinc (Zn) 

Method 

EPA 200.7 
EPA 200.8 
EPA 200.9 
EPA 200.8 
EPA 200.7 
EPA 200.9 
EPA 200.8 
EPA 7196 
EPA 200.7 
EPA 200.8 
EPA 200.7 
EPA 200.8 
EPA 231.1 
EPA 200.7 
EPA 200.9 
EPA 200.8 
SM 3500LiB 
EPA 200.7 
EPA 200.7 
EPA 200.8 
EPA 245.1 
EPA 245.2 
EPA 200.7 
EPA 200.8 
EPA 200.7 
EPA 200.8 
EPA 200.7 
EPA 200.9 
EPA 200.8 
EPA 200.7 
EPA 200.9 
EPA 200.8 
EPA 200.7 
EPA 200.7 
EPA 200.9 
EPA 200.8 
EPA 200.9 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

Description 

ICP 
ICP/MS 
Furnace Atomic Absorption 
ICP~IS 
ICP 
Furnace Atomic Absorption 
ICP/MS 
Colorimetric 
ICP 
ICP/MS 
ICP . 
ICP/MS 
Flame Atomic Absorption 
ICP 
Furnace Atomic Absorption 
ICP/MS 
Flame Atomic Absorption 
ICP 
ICP 
ICP/MS 
Cold Vapor Atomic Absorption 
Cold Vapor Atomic Absorption 
ICP 
ICP/MS 
ICP 
ICP/MS 
ICP 
Furnace Atomic Absorption 
ICP/MS 
ICP 
Furnace Atomic Absorption 
ICP/MS 
ICP 
ICP 
Furnace Atomic Absorption 
ICP/MS 
Furn ace Atomic Absorption 
ICP 
I CP 
ICP 
ICP 
ICP/MS 

: . 
' t 

t I 
I' 
; 

[' \. 
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TABLE 9-2 Specific Analytical \Vastewater I Hazardous Waste Liquid Methods 

Parameter 

General Inorganic Analyses continued 
Nitrogen 

Ammonia (NH3-N) 
Nitrate (N03-N) 
Nitrite (N02-N) 
Organic (~-NH3-N) 
Total (~ + N03-N + N02-N) 
Total Kjeldahl 

Odor 
Oil and Grease 
Oxygen, Dissolved (DO) 
pH 
Phenols 
Phosphorous 

Phosphate (P04-P) 
Phosphate-dissolved (P04-P) 
Total (P) 
Total-dissolved (P) 

Resistivity 
Sodium Percent 
Sodium Absorption Ratio (SAR) 
Solids/Residue 

Filterable (TDS) 
Non-filterable (TSS) 
Total 
Volatile 
Settleable 

Sulfate (S04) 
Sulfide (H2S) 

Total 
Dissolved 

Sulfite (S02) 
Tannin & Lignin 
Titration - pH adjustment 
Turbidity 

Trace Metals Analyses 
Sample Preparation 
Aluminum (Al) 
Aluminum (Al) 
Antimony (Sb) 
Antimony (Sb) 
Arsenic (As) 
Arsenic (As) 
Barium (Ba) 
Barium (Ba) 
Beryllium (Be) 
Beryllium (Be) 

Method 

EPA 350.1 
EPA 300.0 
EPA 300.0 
Calculation 
Calculation 
EPA 351.2 
EPA 140.1 
EPA 413.1 
EPA 360.1 
EPA 150.1 
EPA 420.1 

EPA 300.0 
EPA 300.0 
EPA 365.2 
EPA 365.2 
NIA 
NIA 
EPA 200.7 

EPA 160.1 
EPA 160.2 
EPA 160.3 
EPA 160.4 
EPA 160.5 
EPA 300.0 

EPA 376.2 
EPA 376.2 
EPA 377.1 
SM 513 
NIA 
EPA 180.1 

EPA 3015 
EPA 200.9 
EPA 200.8 
EPA 200.9 
EPA 200.8 
EPA 200.9 
EPA 200.S 
EPA 200.7 
EPA 200.S 
EPA 200.7 
EPA 200.8 

Description 

Colorimetric 
IC 
IC 

Colorimetric 
Observation 
Gravimetric 
ISE 
ISE 
Colorimetric 

IC 
IC 
Colorimetric 
Colorimetric 
Calculation 
Calculation 
ICP 

Gravimetric 
Gravimetric 
Gravimetric 
Gravimetric 
Gravimetric 
IC 

Methylene Blue 
Methylene Blue 
Titrimetric 
Colorimetric 
Titration 
Nephelometric 

Digestion 
Furnace Atomic Absorption 
ICP/MS 
Furnace Atomic Absorption 
ICP/MS 
Furnace Atomic Absorption 
ICP/MS 
ICP 
ICP/MS 
ICP 
ICP/MS 
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TABLE 9-2 Specific Analytical ·wastewater I Hazardous Waste Liquid Methods 

Parameter Method Description 

Organic Chemical Analyses 
Sample Preparation EPA 3510 Liquid-Liquid extraction 
Sample Preparation EPA 3520~ Contino us Liquid- Liquid 
Extraction •: 

' 
Sample Preparation EPA 3580 · Solvent Dilution 

.- Purgeable Halocarbons EPA 60118010 GC/PID/Hall, purge & trap 
-EDB and DBCP EPA 8011 GC/ECD, micro extraction 
Non-Halogenated Volatile Organics EPA 8015 GC/FID, purge & trap 
Total Petroleum Hydrocarbons EPA 801SM GC/FID, purge & trap 

Purgeable 
Non-Halogenated Volatile Organics EPA 8015M GC/FID, micro extraction 

Extractable 
Aromatic Volatile Organics EPA 602/8020 GCIFID. purge & trap 
Phenols EPA 604/8040 GC/ECD, liquid- liquid 
Chlorinated Pesticides & PCB's EPA 608/8080 GC/ECD, liquid- liquid 
Polynuclear Aromatic Hydrocarbons EPA 610/8310 HPLC/UV, liquid- liquid 
Organophosphorus Pesticides EPA 614/8140 GCIFPD, liquid- liquid 
Chlorinated Herbicides EPA 615/8150 GC/ECD, liquid- liquid 
Volatile Organics EPA 624/8240 GCIMS, purge & trap 
Semi-volatile Organics EPA 625/8270 GCIMS, liquid- liquid 
Carbamates EPA 632 HPLC/UV, liquid- liquid 
Total Organic Carbon (TOC) EPA415.l/9060 IR, combustion 
Total Organic Halogens (TOX) EPA 9020 CouJometric, Pyrolysis 
Total Recov. Pet. Hydrocarbons EPA 418.1 IR, liquid-liquid 

General Inorganic Analyses 
Acidity EPA 305.l Titration 
Aggressive Index NIA Calculation 
Alkalinitv (CaC03) EPA 310.l Titration 
Bicarbonate (HC03) EPA 310.l Colorimetric 
Biochemical Oxygen Demand (BODS) EPA 405.l ISE 
Bromide (Br) EPA 300.0 IC 
Carbonate (C03) EPA 310.l Titration 
Carbon Dioxide (C02) SM 4500C02 Titration 
Chemical Oxygen Demand (COD) EPA 410.2 Colorimetric 
Chloride (Cl) EPA 300.0 IC 
Chlorine Residual (Cl2) EPA 330.2 Titration 
Chlorine Residual (Cl2) EPA 330.5 Colorimetric 
Chlorine Demand SM 409A Titration 
Color EPA 110.3 Visual 
Cyanide. Total (CN) EPA 335.2 Colorimetric 
Electrical Conductivity (EC) EPA 120.l Conductivity Bridge 
Fluoride ( F) EPA 340.2 ISE 
Hardness, total (as CaC03) EPA 130.2 Titration 
Hydroxide ( 0 ID EPA 310.1 Titration 
Langelier Index (corrosivity) SM 2330B Calculation 
MBAS EPA 425.1 Colorimetric 

; ~ 
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Analytical Procedures 

TABLE 9-1 Specific Analytical Drinking Water Methods 

Parameter Method 

Radiochemical Analyses 
Gross Alpha EPA 900.0 
Gross Beta EPA 900.0 
Gross Alpha & Beta EPA 900.0 
Gamma Emmitters EPA 901.1 
Total Radium* EPA 900.1 
Radium226 EPA 903.1 

Radium 228 EPA 904.0 
Uranium EPA 908.0 
Tritium EPA 906.0 
Radon EPA 913.0 

Bacteriological Analyses 
Total & Fecal Coliform SM9221E 
Total Colifonn-Colilert SM9221D 
Standard Plate Count SM921SB 

* Can be reported as Radium 226 if less than 3 pCi/liter. 

Description 
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Proportional Counter 
Proportional Counter 
Proportional Counter 
HPGe, gamma spectroscope 
Isolation, Proportional Counter 
Radon bubbler, Lucas cell 

scintillation 
Isolation, Proportional Counter 
Isolation, Proportional Counter 
Distillation, Liquid Scintillation 
Liquid Scintillation 

Fermentation, MPN, 10 tube 
Presence-Absence 
Incubation, visual count 
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Analytical Procedures 

TABLE 9-1 Specific Analytical Drinking Water Methods 
. 

Parameter Method Description 
..: 

Trace Metals Analyses continued . 
Beryllium (Be) EPA 200.8 ICP/MS ;t 
Boron (B) EPA 200.7 ICP 
Boron (B) EPA 200.8 ICP/MS 
Cadmium (Cd) EPA 200.9 Furnace Atomic Absorption 

11 Cadmium (Cd) EPA 200.8 ICP/MS 
Calcium (Ca) EPA 200.7 ICP 
Chromium (Cr) EPA 200.9 Furnace Atomic Absorption I . 

Chromium (Cr) EPA 200.8 ICP/MS 
. , 
I 
I 

Chromium VI (Cr+6) EPA 7196 Colorimetric ' 
Cobalt (Co) EPA 200.7 ICP 
Cobalt (Co) EPA 200.8 ICP~IS 
Copper (Cu) EPA 200.7 ICP 
Copper (Cu) EPA 200.8 ICP/MS 
Iron (Fe) EPA 200.7 ICP I! Lead (Pb) EPA 200.9 Furnace Atomic Absorption 
Lead (Pb) EPA 200.8 ICP/MS 
Lithium (Li) SM 3500LiB Flame Atomic Absorption 
Magnesium (Mg) EPA 200.7 ICP I 
Manganese (Mn) EPA 200.7 ICP 
Manganese (Mn) EPA 200.8 ICP/MS 
Mercury (Hg) EPA 245.1 Cold Vapor Atomic Absorption l. 

Mercury (Hg) EPA 245.2 Cold Vapor Atomic Absorption ! 

Molybdenum (Mo) EPA 200.7 ICP 
Molybdenum (Mo) EPA 200.8 ICP/MS i 
Nickel (Ni) EPA 200.7 ICP ! . 
Nickel (Ni) EPA 200.8 ICP/MS 
Potassium (K) EPA 200.7 ICP 
Selenium (Se) EPA 200.9 Furnace Atomic Absorption i. 

l 
Selenium (Se) EPA 200.8 ICP/MS l 

Silica (Si02) EPA 200.7 ICP 
Silver (Ag) EPA 200.9 Furnace Atomic Absorption 
Silver (Ag) EPA 200.8 ICP/MS 
Sodium (Na) EPA 200.7 ICP 
Thallium (Tl) EPA 200.9 Furnace Atomic Absorption 
Thallium (Tl) EPA 200.8 ICP/MS 
Tin (Sn) EPA 200.9 Furnace Atomic Absorption 
Vanadium (V) EPA 200.7 ICP 
Vanadium (V) EPA 200.8 ICP/MS 

~ . 
Zinc (Zn) EPA 200.7 ICP ~ 

Zinc (Zn) EPA 200.7 ICP~IS 



Analytical Procedures 

TABLE 9-1 Specific Analytical Drinking Water Methods 

Parameter Method 

General Inorganic Analyses continued 
Nitrogen 

Ammonia (NH3-N) EPA 350.1 
Nitrate (N03-N) EPA 300.0 
Nitrite (N02-N) EPA 300.0 
Nitrate (N03-N) EPA 353.2 
Nitrite (N02-N) EPA 353.2 
Organic (TKN-NH3-N) NIA 
Total (TKN + N03-N + N02-N) NIA 
Total Kjeldahl EPA 351.2 

Odor EPA 140.1 
Oil and Grease EPA 413.1 
Oxygen, Dissolved (00) EPA 360.1 
pH EPA 150.1 
Phenols EPA 420.1 

"' Phosphorous : 
Phosphate (P04-P) EPA 300.0 
Phosphate-~olved (P04-P) EPA 300.0 
Total (P) EPA 365.2 
Total-dissolved (P) EPA 365.2 

Resistivity NIA 
Sodiwn Percent NIA 
Sodium Absorption Ratio (SAR) EPA 200.7 
Solids/Residue 

Filterable (TDS) EPA 160.1 
Non-filterable (TSS) EPA 160.2 
Total EPA 160.3 
Volatile EPA 160.4 
Settleable EPA 160.5 

Sulfate (804) EPA 300.0 
Sulfide (H2S) 

Total EPA 376.2 
Dissolved EPA 376.2 

Sulfite (S02) EPA 377.1 
Tannin & Lignin SM 55008 
Titration - pH adjustment NIA 
Turbidity EPA 180.l 

Trace Metals Analyses 
Aluminum (Al) EPA 200.9 
Aluminum (Al) EPA 200.8 
Antimony (Sb) EPA 200.9 
Antimony (Sb) EPA 200.8 
Arsenic (As) EPA 200.9 
Arsenic (As) EPA 200.8 
Bariwn (Ba) EPA 200.7 
Barium (Ba) EPA 200.8 
Beryllium (Be) EPA 200.7 

Description 

Colorimetric 
IC 
IC 
Colorimetric 
Colorimetric 
Calculation 
Calculation 
Colorimetric 
Observation 
Gravimetric 
ISE 
ISE 
Colorimetric 

IC 
IC 
Colorimetric 
Colorimetric 
Calculation 
Calculation 
ICP 

Gravimetric 
Gravimetric 
Gravimetric 
Gravimetric 
Gravimetric 
IC 
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Methylene Blue 
Methylene Blue 
Titrimetric 
Colorimetric 
Titration 
Nephelometric 

Furnace Atomic Absorption 
ICPIMS 
Furnace Atomic Absorption 
ICP/MS 
Furnace Atomic Absorption 
ICP/MS 
ICP 
ICP/MS 
ICP 



. ..\..nalytical Procedures 

TABLE 9-1 Specific Analytical Drinking Water Methods 

Parameter 

Organic Chemicals 
TrihaJomethanes 
Volatile Organics 
Dibromochloropropane (DBCP) 

and Ethylene dibromide (EDB) 
Chlorinated Pesticides 
Nitrogen/phosphorus Pesticides 
ChlorothaJonil 
PCB's as Decachlorobiphenyl 
Trihalomethane Form. Potential 
Herbicides 
Volatile Organics 
Diethylhexylphthalate 
Carbamates 
Glyphosate (Roundup) 
EndothaJl 
Paraquat and Diquat 
Polynuclear Aromatic Hydrocarbons 
Haloacetic Acids 

General Inorganic Analyses 
Acidity 
Aggressive Index 
Alkalinity (CaC03) 
Bicarbonate (HC03) 
Biochemical Oxygen Demand (BODS) 
Bromide (Br) 
Carbon Dioxide (C02) 
Carbonate (C03) 
Chemical Oxygen Demand (COD) 
Chloride (Cl) 
Chlorine Residual (Cl2) 
Chlorine Residual (Cl2) 
Chlorine Demand 
Color 
Cvanide, Total (CN) 
Eiectrical Conductivity (EC) 
Fluoride (F) 
Hardness, total (as CaC03) 
Hardness, total (as CaC03) 
Hydroxide ( 0 H) 
Langelier Index (corrosivity) 
MBAS 

Method 

EPA 501.2 
EPA 502.2 
EPA 504 

EPA 505 
EPA 507 
EPA 508 
EPA SOSA 
EPA 510 
EPA 515.1 
EPA 524.2 
EPA 525 
EPA 531 
EPA 547 
EPA 548 
EPA 549 
EPA 550.1 
EPA 552.1 

EPA 305.1 
NIA 
EPA 310.1 
EPA 310.1 
EPA 405.1 
EPA 300.0 
SM 4500C02 
EPA 310.1 
EPA 410.2 
EPA 300.0 
EPA 330.2 
EPA 330.5 
SM 409A 
EPA 110.3 
EPA 335.2 
EPA 120.1 
EPA 340.2 
EPA 130.2 
SM 2340B 
EPA 310.1 
SM 2330B 
EPA 425.1 

Description 
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GC/ECD, micro extraction 
GC/PID/Hall, purge & trap 
GC/ECD, micro extraction 

GC/ECD, micro extraction 
GC/NPD, liquid-liquid 
GC/ECD, liquid-liquid 
GC/ECD, liquid-liquid 
GC/ECD, micro extraction 
GC/ECD, liquid-liquid 
GC/MS, purge & trap 
GCIMS, SPE 
HPLC, post column derivatization 
HPLC, post column derivatization 
HPLC, post column derivatization 
HPLC, post column derivatization 
HPLC, post column derivatization 
HPLC, post column derivatization, 
SPE 

Titration 
Calculation 
Titration 
Titration 
ISE 
IC 
Titration 
Titration 
Colorimetric 
IC 
Titration 
Colorimetric 
Colorimetric 
Observation 
Colorimetric 
Conductivity Bridge 
ISE 
Titration 
Calculation 
Titration 
Calculation 
Colorimetric 
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Analytical Procedures 

9.1 Method Sources 
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FGL uses EPA or standard methods for virtually all analyses. The following method 
manuals are used as references: 

Drinking Water Methods -
1) "Methods for Chemical Analysis in Waters and Waste," (MCA WW) 

EPA-600/4-79-020 
2) "Standard Methods for the Analysis of Water and Wastewater," 17th Edition, 1990. 
3) "Methods for the Determination of Organic Compounds in Drinking Water," EPA 

Method Book, EPA-600/4-88-039, December 1988. 
4) "Methods for the Determination of Organic Compounds in Drinking 

Water-Supplement I," EPA Method Book, EPA-600/4- 90-020, July 1990. 
5) "Methods for the Determination of Organic Compounds in Drinking 

Water-Supplement II," EPA Method Book, EPA-600/4- 90-020, July 1990. 
6) "Eastern Environmental Radiation Facility Radiochemistry Procedures Manual," EPA 

Method Book, EPA 520/5-84-006, August 1984. 
7) "Environmental Measurements Laboratory Procedures," HASL-300, 27th Edition, 

February 1992. 

Wastewater Methods -
1) "Methods for Chemical Analysis in Waters and Waste," (MCA WW) 

EPA-600/4-79-020 
2) "Standard Methods for the Analysis of Water and Wastewater," 17th Edition, 1990. 
3) "Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater," 

EPA Method Book, EPA 600/4-82-057, July 1982. 
4) "Eastern Environmental Radiation Facility Radiochemistry Procedures Manual," EPA 

Method Book, EPA 520/5-84-006, August 1984. 
5) "Environmental Measurements Laboratory Procedures," HASL-300, 27th Edition, 

February 1992. 

Solid Waste I Hazardous Waste Methods -
1) "Methods for Evaluating Solid Waste," EPA Method Book, SW- 846, revision 3, 

and proposed revisions. 
2) "Eastern Environmental Radiation Facility Radiochemistry Procedures Manual," EPA 

Method Book, EPA 520/5-84-006, August 1984. 
3) "Environmental Measurements Laboratory Procedures," HASL-300, 27th Edition, 

February 1992. 
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Calibration Procedures and Frequency 

8.3.12 Calibration Frequency 

8.3.12.1 lnorganics 
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For trace metals analyses calibrations are performed initially for each analytical run. 
After initial calibration verification (ICV) recalibration or continuing calibration checks 
are used every ten analyses. For wet chem analyses, a new curve is generated every six 
months. To verify daily calibration of wet chem methods a continuing calibration 
verifications (CCV) is used. Exceptions may exist for method specific SOPs. 

8.3.12.2 Organics 
GC and GC/MS methods are calibrated initially for all analytes. For each additional 
day of operation, a calibration check standard is analyzed and evaluated. If the 
calibration is deemed valid the analysis may be perf onned. Otherwise, the system is 
recalibrated. Exceptions may exist for method specific SOPs. 

8.3.12.3 Radiochemistry 
All methods utilize recalibration or continuing calibration verifications every ten 
samples. EPA check samples are performed quarterly. DOE check sample are 
performed on a semiannual basis. The results must be acceptable to maintain 
certification. Exceptions may exist for certain method specific SOP's 

8.3.12.3.1 Gas Proportional Counters 
Gas proportional counters are calibrated for each matrix and sample size. For most 
liquid samples an efficiency vs. mg chart for each instrument is fit to a polynomial 
equation, which is stored in the computer for automated calculation. 

8.3.12.3.2 Liquid Scintillation 
Liquid Scintillation analyzers are calibrate for each matrix and sample size. 
Standards are initially run in duplicate with calibration verifications performed on 
each analytical run. 

8.3.12.3.3 Gamma Spectroscopy 
Gamma spectroscopy analyses are calibrated for both energy and efficiency. The 
calibration range is from 20 keV to 1350 keV with a minimum of 7 strong peaks per 
calibration for each geometry and matrix. 
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Calibration Procedures and Frequency 

8.3.11 Organic Mass Spectrometry Tuning Criteria 
In addition to the above calibration criteria, GC/MS methods require mass spectrometer 
tuning. The acceptance criteria for volatile organics using bromofluorobenzene (BFB) 
are listed in table 8-1. The acceptance criteria for semivolatile organics using 
decafluorotriphenylphosphene (DFTPP) are listed in table 8-2. 

Table 8-1 

GC/MS Volatile Organic Key Ion Abundance Tuning Criteria, using BFB 

Mm 
50 
75 
95 
96 
173 
174 
175 
176 
177 

Table 8-2 

Ion Abundance Criteria 
IS to 40% of mass 95 
30 to 60% of mass 95 
base peak, 100% relative abundance 
5 to 9% of mass 95 
less than 2% of mass 174 
greater than 50% of mass 95 
5 to 9% of mass 174 
greater than 95% but less than 101 % of mass 174 
5 to 9% of mass 176 

GC/MS Semivolatile Organic Key Ion Abundance Tuning Criteria, using DFTPP 

Mass 
51 
68 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

Ion Abundance Criteria 
30 to 60% of mass 198 
less than 2 % of mass 69 
less than 2 % of mass 69 
40 to 60% of mass 198 
less than l % of mass 198 
base peak, 100% relative abundance 
S to 9% of mass 198 
10 to 30% of mass 198 
greater than 1 % of mass 198 
present but less than mass 443 
greater than 40% of mass 198 
17 to 23% of mass 442 
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Calibration Procedures and Frequency 

8.3.6 Selection of Calibration Levels 
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Two standards should be included per order of magnitude of concentration of the 
calibration curve. For example 0.1, 1.0, 10.0 has 2 standards per order magnitude (0.1 
and 1.0; 1.0 and 10.0). In cases where instrwnentation spans several orders of 
magnitude, the SOP for that method may not require this policy. 

The lowest calibration level should be within a factor of 10 of the detection limit for 
reporting (DLR) for each target compound unless otherwise specified in the SOP. 

8.3. 7 Calibration Analysis Sequence 
The calibration must progress from the analysis of the lowest to highest standard unless 
the instrumentation does not permit it. A blank must be analyzed after the highest 
calibration standard. 

If the analysis requires an initial high standard to set the gain, a blank must be run 
before starting with the low calibration standard unless the instrumentation does not 
permit it. 

8.3.8 Calibration Acceptance Criteria 
In general, for inorganics, the calculated value for standards must be within 10% of the 
expected value. However, the value determined by the calibration curve for the lowest 
standard must be within +I- 50% of the true value and if the calibration is linear 
through the origin (at less than +/- 112 the detection limit). For organics, if a linear 
regression is used, a single average response factor may be used. The percent relative 
standard deviation for the individual standard response factors must be less than the 
maximum value listed for the method in the SOP. 

8.3.9 Calibration Check Compounds (CCC) and Initial Calibration Verifications (ICV's) 
The CCC or ICY is used to check the validity of the initial calibration. This standard is 
composed of some or all of the same analytes used for calibration but from a different 
source than the calibration standard. The standard should be at a concentration near the 
midpoint of the curve. In many cases FGL uses a Laboratory Control Sample (LCS) as 
an ICY. In this case the LCS verifies both the calibration and sample preparation. FGL 
uses control charts for LCS' s and acceptance ranges for many analytes have been 
statistically derived. Please see table 5-1 for acceptance limits. If calculated acceptance 
criteria are not listed, the general acceptance range is + /-25% of the true value for 
organics and +/-10% for inorganics. 

8.3.10 Continuing Calibration Verifications (CCV) 
The CCV is used to verify continuing calibration validity without having to completely 
restandardize the instrument. Refer to specific EPA methods or SOPs to determine 
whether this is required. The continuing calibration standard should be near the 
mid-point of the calibration curve. If calculated acceptance criteria are not listed, the 
general acceptance range is +/-25% of the true value for organics and +/-10% for 
inorganics. 
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8.3.3 Selection of Quantitation Technique (Organics) 
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For organic analysis, a decision must be made during the validation process (and detailed 
in the SOP) as to whether an internal or external quantitation technique will be routinely 
employed. 

The internal standard method of quantitation cannot be employed unless all of the 
following conditions are met: 

(1) The internal standard must be added post-extraction. 
(2) The internal standard must be added quantitatively. 
(3) Any analyte that is a target analyte in the method of interest may not be selected for 

use as an internal standard. 
(4) The concentration of the internal standard(s) must not exceed the calibration range 

of the method target analyte. In cases where the target analytes are associated with 
more than one calibration range (i.e. analytes "1-4" are calibrated from 1 to 10 
ppb, while analyte "5" is calibrated from 10 to 100 ppb, all target analytes should be 
prepared at a level between the highest and lowest calibration standard (e.g. 
approximately 50 ppb in the example given). 

The use of internal standard quantitation is of greatest benefit in those methods subject 
to injection variability, and thus, variability in the absolute mass injected onto the 
column(s) employed. The drawback to this technique, for GC methods, is that any 
compound which exhibits a similar retention time as the compound used for the internal 
standard will be identified as the internal standard, leading to erronous quantitation. 
For this reason, the internal standard technique is most useful for GC/MS where 
deuterated analytes not naturally occuring can be detected and quantified. 

8.3.4 Selection of Calibration Method 
As part of the validation process, the specific calibration range and calibration method 
must be determined and documented in the SOP. Once determined in this manner, the 
same protocols must be followed each time the method is employed. This will ensure that 
data reduction is not performed differently on separate data sets by different analysts. 
The calibration acceptance criteria are listed in section 8 .3 .8. A least squares (linear) 
regression is initially tried as a calibration method. For organics, if a linear regression is 
used, a single average response factor may be used. For inorganics, if the acceptance 
criteria cannot be met using a linear regression, then a second order polynomial can be 
used to fit the data, with the same acceptance criteria being applied. In the event that 
neither a simple linear regression nor a second order polynomial fit result in an equation 
which meets the calibration acceptance criteria, then the calibration range must be 
reduced. 

8.3.5 Minimum Number of Calibration Levels 
Most calibrations include a minimum of three or five initial calibration standards plus a 
blank. Specific SOPs may have other requirements. 

} 
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The production of analytical data of known, defensible and documented quality requires 
adherence to standardized procedures which cover all aspects of laboratory operation. The 
following sections provide details of the standardized procedures relating to instrumentation 
calibration. 

8.1 Instrument Calibration 
Prior to use, every instrument must be calibrated according to the procedure found in the 
method specific Standard Operating Procedure (SOP). A list of all laboratory equipment 
may be found in section 17. Tables 8-1 and 8-2 list the organic mass spectrometer 
calibration ion abundance criteria which must be met. 

The analytical balances are certified once a year by a certified specialist. All balances are 
labelled as certified. .All balances are checked monthly using NIST traceable S weights 
which are calibrated annually. 

All refrigerator, oven, and incubator temperatures are monitored daily, and all oven and 
incubator thermometers are checked for accuracy on a quarterly basis. 

... 8.2 Calibration Standards 
All chemicals used by FGL Environmental are ACS reagent grade, or better. Wherever 
possible, standards are from sources that are traceable to the National Institude of 
Standards and Technology. A log book is maintained for all working standards. Each log 
contains the standard ID or code, date of working standard preparation, analyst initials 
who prepared the standard, the manufacturers lot number, stock solution expiration date, 
stock analyte concentration(s), analyte concentration(s), and initial and final volumes used 
in dilutions. The working standard container is also labeled with ID or code, date of 
standard preparation, analyst initials who prepared the standard, expiration date, analytes 
and analyte concentration. 

8.3 Calibration Policy 

8.3.1 Applicability 
This policy is designed to be a guideline to ensure that all data are treated alike, and thus 
ensuring that data generated on any particular day of analysis are representative of the 
norm. However, the policies are not intended to be absolute criteria for the acceptance 
or rejection of any analytical data. 

In cases where the acceptance criteria outlined in policy or SOPs cannot be achieved then 
the analyst uses a non- conformance report form to document the difficulty. More than 
one continuing difficulty will result in a Corrective Action Report (CAR, see section 15). 
These are on record and will be included in a project data package if that is required by 
the project plan. An example of a CAR form is shown in figure 15-1. 

8.3.2 Linearity 
All calibrations should be linear unless otherwise defined in the specific SOP. FGL's 
definition of linearity is a calibration curve that has a linear regression equal to or 
greater than 0.995. For organics, if a linear regression is used, a single average response 
factor may be used if acceptance criteria pass. Specific protocols outlined in a given SOP 
will take precedence over these generic policies. 
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CHAIN OF CUSTODY AND ANALYSIS REOUEST DOCU1\!/ENT -
Information and directions for completion 

The attached document (Chain or· Custody) is designed to encompass all the pertinent information pertaining to the 
sample1sl to be collected/received and the subsequent analysis(esL 

Please note that all sampling and analyses conducted by this laboratory 
are subject to the terms and conditions on the reverse side of the Chain 
of Custody. 

SECTION /This section should be fully completed and clearly printed. If the billing address differs from the regular 
address. this should be especially noted. 

SECTION II If the sample is to be taken by you. please clearly print the name of the sampler. the date and time. If the , 
sample is to be taken by FGL. our certificated sampler will be responsible for this information. ; 

SECTION Ill Please indicate if a rush analysis is requested. If so. please circle "yes" and the appropriate rush period } 
required. When the chain is received at the lab. you will be notified if this rush is not available. Please indicate if a 1 

QNQC report or a state form is required. The laboratory number and location will be assigned by FGL when the 
sample! s l are received at the laboratory. 

SECTION IV Please number by sample and not by individual test. Each test required (from the numbered sample), 
should be entered in the diagonal spaces provided to the right. In addition. please ensure that all information is I 
entered in the appropriate boxes. on the same line as the numbered sample. i 

SECTION V Please use this section to make specific notes: i.e. special sampling. reporting instructions. etc. 

SECTION VI requires a signature by a person authorized to relinquish the sample co an FGL representative. If a 
sample is being shipped. a relinquishing signature is required prior to releasing the sample (properly packaged) to the: 
shipping agent. The receipt of a copy or' the shipping document. maintains the integrity of the Chain of Custody. : 

The correct concainer<s) co be used for individual tests. with appropriate preservatives can be obtained from FGL.: 
When calling the laboratory for containers. please be specific about the analyses required and if applicable. the 
number of locations. Samples muse be kept cool. Coolers will be provided if requested. 

i 

Color Coding of Containers All containers which contain a preservative are marked with a Color Printed Label. l 
The color scheme conforms co industry standards where applicable. and is provided as a quick reference for locating . 
the correct container. Preservative and corresponding labels colors are sec out hereunder: {: 

Blue 
Gold 
Red 
Black 
Green 
Black 
White 

HCL pH< 2 
H2S04 pH< 2 
HN03 pH< 2 
.\.fonochloroacecic Buffer 
~aOH pH> 12 or NaOH +Zinc Acetate 
~a2S203 

Other 

WE ARE PLEASED TO HA VE THIS OPPORTUNITY TO SERVE YOU 

If you have any questions or need sampling assistance, do not hesitate to call us at: 
Santa P:iufa ( 805) 659 0910 
Stockton (209) 9420181 

1""0Q) 71J. Q.:1.71 
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Sample Custody 

Figure 7-1 Chain of Custody 
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An internal quality control program requires a set of routine internal procedures for assuring 
that the data generated from a measurement system meets prescribed criteria for data quality. 
An effective internal QC program must be capable of measuring and controlling the quality of 
the data, in tenns of precision, accuracy, and completeness (see sections 5 and 14 for these 
details). 

This section identifies QC protocols associated with analytical procedures. Table 11-1 is a 
general outline of quality control parameters monitored for each procedure. Included are 
general quality control measures as well as specific quality control checks which provide 
continual control and assessment of data quality. Figures 11-1 through 11-3 are examples of 
FGL Control Charts. 

FGL uses continuing calibration verifications (CCV) and initial calibration verification (ICV) 
for instrument quality control. The laboratory control sample (LCS) is used for sample 
preparation quality control. The CCV standard only verifies continuing calibration. The ICV 
standard is used to independently verify the calibration and may take the place of CCV when 
used on a continuing basis during analysis. The LCS may take the place of both ICV and 
CCV when prepared independently and used on a continuing basis during analysis. 

11.1 Quality Control Parameters 

11.1.1 Initial Demonstration of Capability 
Before analyzing samples, the laboratory must prove proficiency in the method by 
preparing a data package for certification. The laboratory normally provides the 
following information: 

1) calibration data 
2) calibration verification from an independent source 
3) method detection limit data 
4) detection limit verification data 
5) accuracy and precision data 

These must all be acceptable under the method QC criteria or, when requirements are 
not specified, reasonably meet good laboratory practices and Department of Health 
Services requirements. 

11.1.2 Analysis Quality Controls 

11.1.2.1 Instrument Blank 
The instrument or calibration blank is used to calibrate the instrument. This blank 
contains the same reagents used in the standards and samples. However, the blank is 
prepared under controlled conditions and is not processed like all samples. 

11.1.2.2 Detection Limit Standard (DLS) 
Nonnally, method detection limits (MDLs) are perfonned on an annual basis. 
However, this doesn't adequately reflect the day-to-day variations in the analysis. FGL 
has taken a different approach. We perform what we call detection limit standards on 
a daily basis. This gives more "representative" method detection limits. Tracking the 
DLS using our LTh'IS allows us to monitor instrument and method performance. 
Historically, we can also prove what our MDL was at a particular time. The standard 
should be 3-10 times the MDL and may or may not be prepared independently of the 
calibration standards. 
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ICV is used as an independent verification of the calibration. EPA protocol 
recommends analysis of ICV for each analytical calibration. ICV samples are 
manufacturer or laboratory prepared from independent suitable reference standards. 
The ICV usuallv contains the analvtes of interest at a concentration in the mid
calibration range. Method specific acceptance criteria are used when possible. \Vhen 
method specific criteria are unavailable, the recoveries are control charted to obtain 
acceptance limits. 

11.1.2.4 Continuing Calibration Verification (CCV) 
CCV is used to verify continuing calibration. Many EPA methods require analysis of 
CCV's on a per batch or per day basis. CCV samples are manufacturer or laboratory 
prepared from suitable reference standards. This standard may or may not be 
independent of the calibration stock standards. The CCV usually contains the analytes 
of interest at a concentration in the mid-calibration range. Method specific acceptance 
criteria are used when possible. When method specific criteria are unavailable the 
recoveries are control charted to obtain acceptance limits. 

11.1.2.5 Internal Standards (IS) 
An IS is a synthetic compound not occuring in an environmental sample but has 
chemical behavior similar to that of the target analytes. EPA protocol requires IS for 
specific methods on a per sample basis (including QC samples). The IS serves as a 
check on the analysis and corrects for instrumental drift or matrix effects. Method 
specific acceptance criteria are used when possible. When method specific criteria are 
unavailable the recoveries are control charted to obtain acceptance limits. 

11.1.3 Method Quality Controls 

11.1.3 .1 Method Blank 
The method blank is used to ensure that any positive results were not because of 
reagent or labware contamination. Before analyzing any samples, the analyst must 
demonstrate through the analysis of a method blank, that all glassware and reagents 
are free of contaminants. Each time a set of samples is extracted, a method blank must 
be processed to check for laboratory contamination. The blank samples should be 
carried through all stages of the sample preparation and analysis. Lack of 
contamination is demonstrated if all target analytes with the exception of common 
laboratory reagents are below their DLRs. 

11.1.3.2 Field Blank 
The field blank is used to ensure that any positive results were not because of 
contamination occurring during sampling. The field blank samples should be carried 
through all stages of the sample preparation and analysis. Lack of contamination is 
demonstrated if all target analytes with the exception of common laboratory reagents 
are below their DLRs. 
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11.1.3.3 Travel Blank 
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The travel blank is used to ensure that any positive results were not because of 
contamination occurring during shipping and handling of the samples. The travel 
blank samples should be carried through all stages of the sample preparation and 
analysis. Lack of contamination is demonstrated if all target analytes with the 
exception of common laboratory reagents are below their DLRs. 

11.1.3.4 Laboratory Control Sample (LCS) 
The LCS is used to verify overall accuracy of the method. EPA protocol requires 
analysis of an LCS for each analytical batch when appropriate. The LCS consists of 
either a control matrix spiked with analytes representative of the target analytes or a 
certified reference material. Whenever possible, the LCS contains the analyte of 
interest at a concentration in the mid-calibration range. This standard may or may not 
be independent of the calibration stock standards. Initially method specific acceptance 
criteria are used. Eventually, or when method specific criteria are unavailable, the 
recoveries are control charted to obtain acceptance limits. 

11.1.3.5 Surrogate Spikes 
Surrogate spikes serve as a check on the extraction process where extraction is a 
necessary part of the analytical procedure. When surrogate recovery is within limits it 
indicates that the extraction was complete. A surrogate is a compound not expected to 
occur in an environmental sample but has chemical behavior similar to that of the 
target analytes. EPA protocol requires surrogate spikes for specific methods on a per 
sample basis (including QC samples). Initially method specific acceptance criteria are 
used. Eventually, or when method specific criteria are unavailable, the recoveries are 
control charted to obtain acceptance limits. 

11.1.3.6 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 
The MS/MSD is used to verify matrix specific precision and accuracy. EPA protocol 
normally requires analysis of MS/MSD samples for each analytical batch or matrix 
type. The MS/MSD spikes are manufacturer or laboratory prepared from suitable 
reference standards. This standard may or may not be independent of the calibration 
stock standards. The matrix spike recovery and relative percent difference (RPD) 
acceptance criteria are shown in Section 5. When matrix spike results fall outside 
limits published in the respective methods. The LCS is used to verify method control. 
If spike recoveries are outside normal limits due to matrix problems. the data should be 
reported noting matrix interference. The spike recovery and RPD acceptance limits are 
test specific and are control charted. 

11.1.3. 7 Duplicates 
Duplicates are used to Yerify matrix specific precision. EPA protocol normally requires 
analysis of duplicate samples for each analytical batch or matrix type. The relative 
percent difference (RPO) calculated from duplicate analyses provide an assessment of 
precision. The RPD acceptance limits are test specific and are control charted. 
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Dissolved solids (TDS) mask or decrease the radiation picked in the proportional 
counters. For each instrument an efficiency vs. solids chart must be generated as part 
of the initial demonstration of capability. In addition, whenever an instrument is 
maintained or repaired (i.e. a counting wire replaced) a new efficiency vs. TDS chart 
must be generated. Samples containing solids such that the efficiency of a counter 
could drop below ten percent must be reprepared using a smaller aliquot so that the 
solids give acceptable counting efficiency. Whenever possible an electrical conductivity 
measurement is used to estimate TDS and sample aliquots. 

11.1.4.2 Background 
Background samples are run daily, prior to sample analysis. However, monthly 
average may be used for calculation purposes. If a run background is used for sample 
calculation the background must be within 2 standard deviations of the monthly 
average to be acceptable. 

11.1.4.3 Minimum Detectable Activity (MDA) 
MDA 's are calculated every six months. This data is used to determine if a sample is 
not detectable. EPA guidelines for sensitivity are followed for each isotope. MDA'scan 
be calculated on per sample basis. Background samples are run daily, prior to sample 
analysis. However, monthly average may be used for calculation purposes. 
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Internal Quality Coulrol 

Tahle 11-1 Quality Conlrols for Drinking Waler l\lclhods 

INST METHOD 
TEST lll.S BLANK BLANK CCV ICV LCS BS/BSD MS/l\tSD m1r SllR!! !.S. 

Semivoli!lile Organics 
EPA 501.2 Daily Batch Batch Batch Batch 
EPA so.i Daily Batch Batch Batch Batch 
EPA 505 Daily Batch Batch Hatch Batch 
El»A 507 l>aily Balch Ualda Hatch Hatch Sample 
EPA 508 Daily Batch Balch Batch Uatch Sample 
EPA SOSA Daily Batch Batch Batch Batch 
EPA 510 Daily Batch Balch Uatch Batch 
EPA 515.J Daily Batch Hatch Ualch Batch Sample 
EPA 525 Daily Batch Hal ch Batch Hal ch Sample Sample 
EPA 531 Daily Batch Hal ch Batch Uatch Sample 
EPA 547 Daily Uatch Hatch Balch Balch 
EPA 548 Daily Batch Hal ch Batch Batch Sample 
EPA 549 Daily Batch Batch Batch Batch 
EPA 550.J Daily Batch Halch Balch Batch Sa11111lc 
EPA 552 Daily Hatch Batcla Hatch Hatch Sample 
TOC Daily Hatch Batch Batch 
TOX Daily Ualch Batch Batch 

~olatile Organics 
EPA 502.2 Daily Hatch Batch Batch Sample Sample 
EPA 524.2 Daily Batch Balch Uatch Sample Sample 

Inorganic Chemicals 
Alkalinity Daily Uatch Batch 
Ammonia Daily Balch Batch Batch 
BOD Daily Batch Batch Ualch 
Carbon Dioxide Batch 
COD Daily Daily Batch Balch 
COD, % Transmillauce Daily Daily Batch Batch 
Cl Res., colorimetric Daily Batch Batch Batch 
Cl Res., titrimetric Batch Hatch 
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Internal Quality Control 

Table 11-1 Quality Controls for Drinking Water Methods 

INST l\·IETllOD 
TEST DLS BLANK BLANK CCV ICV LCS BS/BSD 1\-IS/MSO OIJP S!IBR LS. 

Inorganic Chemical continued 
Cyanide, Free Daily Batch Batch Batch 
Cyanide, Total Daily Batch Batch Batch Batch Batch 
E.C. Daily Batch Batch 
Fluoride (Distillation) Batch Batch Batch Batch 
Fluoride Daily Batch Batch Batch 
Gen. Physical Batch 
I gnit ability Batch Batch 
Ion Chromatography Daily Batch Batch Batch 
l\IBAS Extraction Daily Batch Batch Batch 
l\IBAS Screen Hatch 
Moisture, percent Hatch 
Oxygen, Dissolved Hatch 
Nitrate - Teclmicon Daily Batch Batch Batch 
Nitrite - Technicon Daily Batch Batch Batch 
Oil & Grease, Pet Daily Batch Batch Batch 
Oil & Grease, Sox Daily Batch Batch Batch 
Oil & Grease Daily Batch Batch Hatch 
pll Batch Batch 
pll, Adjustment Batch 
Phenols Daily Batch Hatch Batch Hatch 
Phosphorous, Total Daily Batch Hatch Batch Batch 
Reactivity, Generation Batch 
Reactivity Batch 
Solids, Fixed Daily Batch Batch Batch 
Solids, Settleable 
Solids, Total Daily Batch Batch Batch 
Solids, T. Dissolved Daily Batch Batch Batch 
Solids, T. Suspended Daily Hatch Batch Batch 
Solids, Volatile Daily Batch Batch 
Solids, V. Suspended Daily Batch Batch 
Sullide, Diss Batch 
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Table 11-1 Quality Controls for Drinking Water J\lethods 

IlS.I 

hmnmuk !::hrmirnl f!!!!! imml 
Sulfide, Toh1I 
Sulfite 
TKN 
Tannin & Lignin 

Trace J\lclals 
Cr VI 
FAA 
GFAA 
ICP 
ICP/J\IS 
Ilg - CVAA 

Radiochemislo: 
Gross A & B 
Gamma 
Nuclide Screen 
Radium 226 
Radium 228 
Radium 226 & 228 
Radon 
Strontium 90 
Tritium 
llrnnium 

llLS 

Daily 
Daily 

Daily 
Daily 
Daily 
Daily 
Daily 
Daily 

INST 
BLANK 

Batch 
Batch 

Hatch 
Balch 
Batch 
Batch 
Batch 
Batch 

Batch 
Batch 
Batch 
Balch 
Balch 
B;alch 
Hatch 
Balch 
Hatch 
Batch 

J\IETllOD 
!!LANK CCV ICV LCS BS/HSD MS/l\ISO 

Batch Batch 
Batch Batch 

Balch Batch 
Batch Batch 
Batch Batch 
Batch Batch 
Batch Batch 
Batch Hatch 

Batch 
Batch 

Batch 
Batch 
Batch 
Batch 

Batch 
Batch 
Hatch 

l>IJP 

Hatch 
Balch 

Hatch 
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Hatch 

Sample 



Section No: 11 
Page: 8 of 19 

Revision No: 2.1 
Date: Octohcr 3, 1994 

Internal Quality Control 

Table 11-2 Quality Controls for Wastewater/ llazardous Waste Lil1uid l\lelhods 

INST l\IETllOD 
TEST DLS BLANK I!LANK CCV ICV LCS BS/BSD MS/MSD DIJP Sll!!R l.S. 

Semh·olatile Ori:anics 
EPA 3510 Hatch Hal ch Balch 
EPA 3520 Hi1tch Ualch Batch 
EPA 3540 Balch Balch Balch 
EPA 3550 Hatch Batch Batch 
EPA 3580 Batch Balch Batch 
TCLP Balch Bcatch 
EPA 8015 Daily Batch Balch 
EPA 80151\1 (Purgeable) Daily Batch Batch 
EPA 80151\1 (Extract) Daily Batch Batch 
EPA 604/8040 Daily Batch Batch Sample 
EPA 608/8080 Daily Batch Balch Sample 
EPA 610/8316 Daily Batch Batch 
EPA 614/8140 Daily Batch Batch Sample 
EPA 615/8150 Daily Batch Batch 
EPA 625/8270 Daily Batch Batch Sample 
EPA 632 Daily Batch Batch 
TOC Daily Batch Batch Batch 
TOX Daily Batch Batch Batch 
TPll by IR Daily Hatch Batch Batch Batch 

Volatile Ori:anics 
EPA 601/80IO Daily Batch Batch Batch Sample Sample 
EPA 602/8020 Daily Batch Batch Batch Sample 
EPA 624/8240 Daily Batch Batch Batch Sample Sample 

lnorHnic Chemicals 
Alkalinity Daily Batch Batch 
Ammonia Daily Batch Batch Batch 
non Daily Batch Batch Hatch 
Carbon Dioxide Hatch 
coo Daily Daily Batch Batch 
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Table 11-2 Quality Controls for Wastewater/ Hazardous Waste Liquid Methods 

INST l\IETllOD 
TEST DLS fiLANK BLANK CCV ICV LCS BS/USO MS/MSD lllir Sl/UR l.S. 

lnon:i!nlc Chemicals continued 
COD, % Transmittance Daily Daily Batch natch 
Cl Res., colorimct ric Daily Batch Batch Hatch 
Cl Res., titriml'tric Batch Hatch 
Cymalde, Free Daily Batch Batch Batch 
Cyanide, Tuhil Daily Batch Batch Batch Batch Batch 
E.C. Daily Batch Hatch 
Fluoride (Distillation) Batch Batch Batch Batch 
fluoride Daily Batch Batch natch 
Gen. Physirnl Uakh 
lgnitability Batch Batch 
Ion Chromatography Daily Batch Hatch Batch 
l\IBAS Extraction Daily Hatch Batch Batch 
l\IBAS Screen Hatch 
l\loisture, percent Hatch 
Oxygen, Dissolved Batch 
Nitrate - Tedmicon Daily Hatch Batch Batch 
Nitrite - Technicon Daily Batch Batch Batch 
Oil & Grease, Pet Daily Batch Batch Batch 
Oil & Grease, Sox Daily Batch Batch Batch 
Oil & Grease Daily Batch Hatch Batch 
pll Batch natch 
1>11, Adjustment Hatch 
Phenols Daily Batch Batch Batch Batch 
Phosphorus, Total Daily Batch Batch Batch Batch 
Reactivity, Generation Batch 
ncaclivily Uatch 
Solids, Fixed Daily Batch Batch Batch 
Solids, Settleahle 
Solids, Total Daily Batch Batch Batch 
Solids, T. Dissolveil Daily Batch Batch Batch 
Solids, T. Suspended Daily Batch Batch Uatch 
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Table 11-2 Quality Controls for Wastewater/ Hazardous Waste Li'luid l\lethods 

TEST 

lnon:anic Chemicals continued 
Solids, Volatile 
Solids, V. Suspended 
Sullide, Diss 
Sulfide, Total 
Sulfite 
TKN 
Tannin & Lignin 

Trace l\lelals 
3015 
STLC 
TCl.P 
Cr VI 
FAA 
GFAA 
ICP 
ICP/l\IS 
Ilg - CVAA 

Radiochemistry 
Gross A & B 
Gamma 
Nuclide Screen 
lhdium 226 
Radium 228 
Radon 
Radium 226 & 228 
Strontium 90 
Tritium 
Uranium 

DIS 

Daily 
Daily 

Daily 
Daily 

Daily 
Daily 
Daily 
Daily 
Daily 
l>ilily 

INST 
!!LANK 

Batch 
Batch 

Batch 
Batch 

Batch 
Batch 
Batch 
Batch 
Batch 
Batch 

Batch 
Batch 
Batch 
Biltch 
Hilt ch 
Hatch 
Hatch 
Hatch 
Hatch 
Batch 

l\IETllOD 
BLANK CCV 

Batch 
Batch 
Batch 
Batch 

ICV LCS 

Batch 
Batch 

Batch 

Batch 
Batch 

Batch 
Batch 
Batch 
Batch 
Batch 

BS/BSD 

Batch 

Batch 
Hatch 
Batch 

Batch 
Batch 
Batch 
Batch 

MS/MSD Dllr 

Batch 
Hatch 
Batch 
Bill ch 
Hatch 

Batch 
Balch 

Batch 
Biltch 

Batch 
Hatch 

Batch 

Batch 
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Internal Quality Control 

Table 11-3 Qualily Controls for Solid Waste I llazarduus Waste Methods 

INST l\IETllOD 
TEST lll.S IlLANK BLANK CCV ICV I.CS BS/USO MS/l\ISD OIJP Sll!Hi 1.s. 

Senlil'.olatile 0.-ganics 
EPA 3510 Batch Batch Batch 
EPA 3520 Batch Balch Batch 
EPA 3540 Batch Hatch Batch 
EPA 3550 Balch Balch Balch 
EPA 3580 Batch Batch Batch 
TCl.P Batch Batch 
EPA 8015 Daily Batch Batch 
EPA 80151\l (Diesel) Daily Balch Batch 
EPA 80151\l (Gas) Daily Hatch Balch Sample 
EPA 80-10 Daily Batch Hatch Sample 
EPA 8080 Daily Hatch Hatch 
EPA 81-40 Daily Batch Batch Sample 
EPA 8150 Daily Batch Batch 
EPA 8310 Daily Balch Balch 
EPA 632 Oaily Hatch Balch 
EPA 8270 llaily Batch Balch 
TOC Daily Batch Batch Batch 
TOX Daily Batch Batch Balch 
TPll by IR Daily Batch Hatch Batch Hatch 

Volatile Organks 
TCLP Batch Batch 
EPA 601/80IO Daily Batch Batch Batch Sample Sample 
EPA 602/8020 Daily Hatch Batch Balch Sample 
EPA 62-4/8240 Daily Batch Balch Batch Sa11111le Sample 
EPA 8260 l>aily Balch Batch Balch Sample Sample 
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Internal Quality Control 

Table 11-3 Quality Coutrnls for Solid Waste I Hazardous Waste Methods 

INST METii OD 
TEST DLS BLANK BLANK CCV ICV I.CS BS/BSD MS/MSD DllP :illRR l.S. 

Solids l11organic Chemicals 
Ammonia Daily Batch Batch Batch 
Corrosivity (pll) Batch Batch 
Cyanide, Total Daily Batch Batch Batch Batch Batch 
E.C. Daily Batch ui.tch 
Fluoride (Distillation) Batch Hatch Batch Batch 
lgnitability Batch ui,tch 
Ion Chromatogrnphy Daily Batch Batch Batch 
Moisture, 1,ercent Balda 
Nitrate - Tedmicon Daily Batch Batch Batch 
Nitrite - Tedmicon Daily Batch Batch Batch 
Oil & Grease, Sox Daily Batch Batch Batch 
Oil & Grease Daily Batch Batch Batch 
pll Batch Batch 
Phenols Daily Batch Batch Batch Batch 
Phos1,horus (St.-e Trace metals - ICP) 
Reactivity, Genernt ion Batch 
Reactivity Batch 
Solids, Percent Batch 
Sulfide, Total Batch 
TKN Daily Batch Batch Batch Batch 

Trace l\'letals 
30SO Batch Batch Batch 
STLC Batch Batch 
TCLP Batch Batch Batch 
Cr VI Daily Batch Batch Batch Batch 
FAA l>aily Batch Batch 
GFAA Daily Batch Batch 
ICP Daily Batch Batch 
ICP/l\IS Daily Batch Batch Sample 
llg-CVAA Daily Batch Batch 

... ..... 
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Table 11-3 Quality Controls for Solid Waste/ Hazardous Waste Methods 

INST METHOD 
Im 01.S BLANK BLANK CCV 

R!!lliocbemisl rr 
Gross A & B Balch 
Gamma Balch 
Nuclide Scrceu Balch 
Radium 226 Balch 
Radium 228 Balch 
Radium 226 & 228 Daech 
Ration Hatch 
Stronlium 90 Balcl1 
Trilium Balcl1 
Uranium Balch 

ICV u~s BS/l!fil! 

Balch 

Balch 
Batch 
Balch 
Balch 

Balch 
Balch 
Balch 

MS/MSO OllP 

Balch 

lh1lch 

..... , 
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Figure 11-1 FGL Control Chart for LCS 
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QALCS-LBW 
FGL ENVIRONMENTAL TREND CONTROL CHART 

300.0 Anions for CL 
09/23/93 

BATCH DATE Theo. MS MSO AR See 
ID COMPLETED Cone. o/ % % Notes /0 

(19/17/93:8 09/17/93 213 105 75-125 
09/17/93:A 09/17/93 213 101 75-125 
09/16/93:C 09/16/93 213 110 75-125 
09/16/93:8 09/16/93 213 109 75-125 
09/16/93:A 09/16/93 213 105 75-125 1 
09/15/93:8 09/15/93 213 108 75-125 
09/15/93:A 09/15/93 213 105 75-125 
09/13/93: B 09/13/93 213 104 75-125 
09/13/93:A 09/13/93 213 106 75-125 
09/10/93:0 09/1.0/93 213 110 75-125 
09/10/93:C 09/10/93 213 108 75-125 
09/10/93:8 09/10/93 213 107 75-125 
09/10/93:A 09/10/93 213 106 75-125 
09/08/93:C 09/08/93 213 108 75-125 
09/08/93:8 09/08/93 213 106 75-125 
09/08/93:A 09/08/93 213 105 75-125 
09/03/93:C 09/03/93 213 105 75-125 
09/03/93:.~ 09/03/93 213 102 75-125 
09/02/93:9 09/02/93 213 105 75-125 
09/02/93:A 09/02/93 213 104 75-125 
09/01/93:C 09/01/93 2l3 110 75-125 
09/01/93:8 09/01/93 213 107 75-125 
09/01/93:A 09/01/93 213 95.2 75-125 
08/30/93:8 08/30/93 213 112 75-125 
08/30/93 :A 08/30/93 213 109 75-125 
08/27/93:F 08/27/93 213 121 75-125 
08/27/93:C 08/27/93 213 109 75-125 
08/27/93:8 08/27/93 213 108 75-125 
08/27/93:A 08/27/93 213 106 75-125 
08/26/93:E 08/26/93 213 108 75-125 
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QAMS-WW 
FGL ENVIRONMENTAL TKEND CONTKOL CHART 

300.0 Anions for CL 
09/23/93 

BATCH DATE Theo. MS AR DIFF. MAV See 
ID COMPLETED Cone. % % % % Notes 

09/17/93:8 09/17/93 100 98.9 101 75-125 0.6 20.0 10 
09/16/93:C 09/16/93 40.0 96.9 99.3 75-125 0.5 20.0 
09/16/93:8 09/16/93 100 154 151 75-125 1.2 20.0 * 
09/15/93:9 09/15/93 145 180 180 75-125 0.1 20.0 * 
09 /13/93: B 09/13/93 100 92.0 120 75-125 13.4 20.0 * 
09/10/93:0 09/10/93 100 110 116 75-125 2.4 20.0 
09/10/93:C 09/10/93 200 98.9 103 75-125 1.6 20.0 
09/10/93:8 09/10/93 100 106 109 75-125 1.6 20.0 
09/08/93:C 09/08/93 100 110 118 75-125 2.4 20.0 10 
09/08/93:8 09/08/93 200 124 113 75-125 2.1 20.0 
09/03/93:C 09/03/93 100 95.7 95.8 75-125 0.1 20.0 
09/02/93:8 09/02/93 100 95.0 102 75-125 4.5 20.0 
09/02/93:A 09/02/93 100 68.6 46.0 75-125 14.l 20.0 10 
09/01/93:C 09/01/93 200 85.7 82.0 . 75-125 3.3 20.0 13 
09/01/93:8 09/01/93 200 84.5 89.7 75-125 2.8 20.0 
08/30/93: 8 08/30/93 100 98.5 103 75-125 1.3 20.0 
08/30/93: .~ 08/30/93 100 103 100 75-125 1. 7 20.0 
08/27/93:F 08/27/93 4000 45.7 38.0 75-125 2.0 20.0 lO 
08/27/93:C 08/27/93 100 107 106 75-125 0.4 20.0 LO 
08/26/93:E 08/26/93 200 112 104 75-125 3.2 20.0 10 
08/26/93:C 08/26/93 40.0 98.9 100 75-125 0.8 20.0 
08/24/93:E 08/24/93 50.0 109 111 75-125 1.3 20.0 
08/24/93:0 08/24/93 625 97.2 95.3 75-125 1. 9 20.0 
08/24/93:C 08/24/93 250 106 106 75-125 0.6 20.0 1 .. 

.1.j 

08/24/93:8 08/24/93 250 109 107 75-125 1.2 20.0 
08/20/93:F 08/20/93 so.a 77 .9 80.3 75-125 1.0 20.0 
08/13/93:E 08/18/93 250 83.8 86.4 75-125 1.5 20.Q 1 ., .. .., 
08/18/93: 0 08/18/93 100 99.5 99.7 75-125 0.1 20.0 10 
08/18/93:C 08/18/93 100 101 94.7 75-125 3.0 20.0 10 
08/13/93:8 08/18/93 40.0 102 103 75-125 0.5 20.0 13 
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The Quality Assurance Director or Officer is responsible for internal system audits, 
coordinating all external audits and performance evaluation (PE) samples. In addition, the 
QA Director or Officer is responsible for maintaining state and agency certification. 

12.1 Svstem Audits 
System audits are performed both by external agencies, and by the laboratory Quality 
Assurance group. The focus of these audits is the overall analytical "system", from login 
to delivery of the finished reports. The purpose of the audit is to document compliance 
with the specified methodology contained in our Standard Operating Procedures (SOPs). 

12.1.l Internal System Audit Program 
Internal system audits are conducted on a monthly basis. Several analytical methods are 
selected each month for a systems audit. Compliance with all the required QC is 
evaluated and indicated on the QA inspection summary report form (figure 16-1). This 
report contains all the new nonconformance items, previously uncompleted 
non-conformance items and finally all non-conformance items completed. Dates are 
recorded when the non-conformance was found and when it was completed. This report 
is given to all supervisors and managers. With these steps an ongoing quantitative 
assessment of the analytical system is provided. 

12.1.2 External System Audits 
System audits are performed by outside government agencies such as the California 
Department of Health Services, Lawrence Livermore National Laboratory and the Army 
Corp of Engineers. Audits are also performed by private agencies such as Chemical 
Waste Management, Inc. 

12.2 Performance Evaluation Samples 
Performance evaluation audits are used to provide a direct evaluation of the ability of the 
analytical systems to generate data that is consistent with the laboratory's stated 
objectives for accuracy and precision. External PE samples are analyzed as part of the 
certification and approval process for various state and federal agencies, as well as for 
other organizations. 

12.2.1 External Performance Evaluation Samples 
Performance evaluation samples are analyzed for a number of outside agencies 
including: 

(1) USEPA semi-annual drinking water check samples (WS series) 
(2) USEPA semi-annual wastewater check samples (WP series) 
(3) USEPA annual wastewater check samples (DMR studies) 
(4) EMSL. Las Vegas, radiochemistry check samples 
(6) DOE. Environmental Measurements Laboratory QA Program 

12.3 Certifications. Accreditations and Agency Approvals 
FGL Environmental participates in laboratory certification programs with California, and 
other states. A copy of the California Environmental Laboratory Accredititation Program 
(ELAP) approved analyses list may be found in Figures 12-3 and 12-t A copy of the 
Nevada Department of Human Resources approved analyses list may be found in Figure 
12-5. 
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FGL - Santa Paula QC Inspection Report 

Inspector: __________ _ 

Item 

Overall -
Oven Temps 
Ref. Temps 
Balance Checks 
Container Checks 
QC SOP's 

In Compliance? 

Front Office and Login -

Corrective Action 

Sample#'s- ___________________________________________ __ 

LIMS Logbook 
File Tracking 

Chain of Custody 
Report 
Bill 

Training 
SO P's 

Bacteriology -
D.W. Prep Log 
W.W. Prep Log 
P.C. Prep Log 
Client Notifications 
Media Prep Log 
Autoclave Temps 
Incubator Temps 
Water Suitability 
Corrective Actions 

Bact Method Check 

Method:=-..,_.,.----- Sample #: Date Comp: 
Analyst Training --------- ----------
SOP 



In Compliance'? 

Inorganics -
Standard Prep Log 
Corrective Actions 
Water Suitability 
Instrument Maintenance: 
Dionex DX-300 
P.E. Lambda 3 
Turner Neph. 
Fisher pH/ISE 
Orion E.C. 
Orion BOD 
P.E. 5000 
P.E. 5100 
Fisons PQ-11 
Leeman PS200 

Wet Chemistry Method Checks 

Corrective Action 

Method: _______ Sample#: _______ Date Comp: ______ _ 
Data Package 
Batch QC Report 
Reviewed Report 
Batch Sheet 
Inst. Printout 

Control Charts 
Analyst Training 
SOP 

Method: _______ Sample#: _______ Date Comp: _______ _ 
Data Package 
Batch QC Report 
Reviewed Report 
Batch Sheet 
Inst. Printout 

Control Charts 
Analyst Training 
SOP 

Metals Method Check 

Method: _______ Sample#: _______ Date Comp: ______ _ 
Data Package 
Batch QC Report 
Reviewed Report 
Batch Sheet 
Inst. Printout 

Control Charts 
Analyst Training 
SOP 

• 

: ... 



Organics -
GC L:ib: 

In Compliance? 

Standard prep Log 
Corrective Actions 
Instrument Maintenance: 

GC 1 
GC:?. 
GC-1-
GC 5 
GC 7 
GC 8 
Hitachi HPLC 
HP HPLC 
IR 

GC Lab Method Check 

Corrective Action 

Method: _______ Sample#: _______ Date Comp: ______ _ 

Data Package 
Batch QC Report 
Reviewed Report 
Batch Sheet 
Inst. Printout 

Control Charts 
Analyst Training 
SOP 

GC/MS Lab: 
Standard prep Log 
Corrective Actions 
Instrument Maintenance: 

GC/MS 1 
GC/MS 2 
GC/MS 3 
GC/MS 4 
MCI TOX 
Astra TOC 

GC/MS Lab Method Check 

Method: _______ Sample#: _______ Date Comp:. ______ _ 
Data Package 

Batch QC Report 
Reviewed Report 
Batch Sheet 
Inst. Printout 

Control Charts 
Analyst Training 
SOP 



In Compliance? 

Radioactivity -
Standard Prep. Log 
Corrective Actions 
Instrument Maintenance: 
Alpha 1 
Alpha 2 
Alpha 5 
Alpha 6 
Alpha 7 
Alpha/Beta 3 
Alpha/Beta 4 
Alpha/Beta 8 
Liquid Scintillation 
Gamma Spec. 

Radiochemistry Method Check 

Corrective Action 

Method: _______ Sample#: _______ Date Comp: _______ _ 

Data Package 
Batch QC Report 
Reviewed Report 
Batch Sheet 
Inst. Printout 

Control Charts 
Analyst Training 
SOP 

Ag Lab-
Standard Prep. Log 
Corrective Actions 
Instrument Maintenance: 
Technicon - nitrate 
T echnicon - TK..i."l' 
LECO 
pH meter 
E.C. meter 
ARL 3410 

Ag Method Check 

Method: _______ Sample#: _______ Date Comp: _______ _ 

Data Package 
Batch QC Report 
Reviewed Report 
Batch Sheet 
Inst. Printout 

Control Charts 
Analyst Training 
SOP 
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ENVIRONMENTAL LABORATORY ACCREDITATION/REGISTRATION 
List of Approved Fields of Testing and Anaiytes 

FGL Environnental Laboratory 
853 Corporation Street 

TELEPHONE No: (805> 659·0910 
CALIFORNIA CClJNTY: Ventura 

CERTIFICATE NUMBER: 1573 
EXPIRATION DATE: 7/31/95 

Santa Paula, CA 

=============================================-·=·==··=-==--=s===·==·==============·=============·========--
M i crob i o l osy of Drini:ing Water and wastewater <07·15·912 

1.1 Total Coliforms in Drinking Water by Multiple Tube Fermentation·································· y 
1.2 Fecal Coliforms/E. Coli in Drinking Water by MTF ••••••••••••••••••••••••••••••••·•••••••••••••••• y 
1.3 Total Coliforms in Drinking Water by Meni>rane Filter Technics •••••••••••••••••••••••••••••••••••• N 
1.4 Fecal Colifonns/E. Coli in Drinking Water by Meni>rane Filter Technics ····················-------· N 
1.5 Total Colifonn1 and E. Coli in Drinking water by MMO·MUG ·····-··································· y 
1.6 Total Colifonn1 in Drinking Water by Clark's Presence/Absence··························-········· N 
1.7 Fecal Colifonns/E. Coli in Drinking Water by Clark's Presence/Absence···························· N 
1.8 Heterotropnic Plate Count ··············--···········-··-·-··············-·-···············-····-- y 
1.9 Total Colifonn1 in Wastewater by Multiple Tube Fermentation ····-···-·-·············-············- y 
1.10 Fecal Colifonns in Wastew.ter by MTF ··--··----------···---------·-·····-··-------········-··----- y 
1.11 Total Colffol"llll in W.Stewater by Mllli)rane Filter Technics ········-··························••••• N 
1.12 Fecal Colifonns in Waatewater by Menmrane Filter Tedlnics --------------------····---··----------- N 
1.13 Fecal Streptococci or Enterococci by Multiple Tube Technics ··-·-········----·-·--··-------------- N 
1.14 Fecal Streptococci or Enterococci by Mllli)rane Filter Technics ···-------------··--·-··---··--··--- N 

2 Inorganic Chemistry and Phvsical P!"C!p!Oies of Drfocing Water exctuding Toxic Chemical ElePJts 
<07-15-91) 

2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
2.10 
2.11 

Alkalinity---------·····---------··- Y 
Calciun ··-------·-----------····-··· Y 
Chloride ······-·······--·········-·· Y 
Corrosivity ····-··--·····-··--······ Y 
Fluoride --·-·-··-·-·-·-···-·--·-··-· Y 
Hardness ··-··-··-----·-···--····-··· Y 
Magnesiun ····-···-----------······-- Y 
MBAS •••••••••••••••••••••••••••••••• Y 
Nitrate ···--···-·---··-······--····· Y 
Nitrite ·-··-······--····----········ Y 
Sodiun ·····-··············-·······-· Y 

2.12 
2.13 

2.14 
2. 15 
2.16 
2.17 
2.18 

Sulfate ·····-··············-··-····-·· y 
Total Filterable Residue 
and Conductivity ·············-···--··· y 
Iron (Colorimetric Methods Only> ·••••• N 
Manganese <Colorimetric Methods Only> • N 
Phosphate, ortho ···············--····- y 
Silica <Colorimetric Methods Only) •••• N 
Cyanide ·····················-········· y 

3 Analysis of Toxic Chemical Elements in Drini:ing Water <07·15·912 

3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
3.10 

Arsenic ••••••••••••••••••••••••••••• Y 
Bariun •••••••••••••••••••••••••••••• Y 
Cacilliun ·-··························· Y 
Chromiun, total ····················- Y 
Copper ·········-···-·····--·······-· Y 
Iron ····-··-··--·-·-···············- Y 
Lead ·····-·······--···········-····· Y 
Manganese ·····-····················· Y 
Mercury ······-···················-·· Y 
Seleniun ···········--··············· Y 

3. 11 
3.12 
3.13 
3.14 
3.15 
3.16 

3.17 
3.18 
3.19 
3.20 

Silver ·····--·············-·······---· y 
Zinc ··-··········-·················-·· y 
Al uni nun ·····--······················· Y 
Asbestos ···········-·················· N 
EPA Method 200.7 ················-····· Y 
EPA Method 200.8 (Unregulated Elements 
and Lead Only) ·-·············-·-·-···· Y 
Antimony ···············---------·-·--· y 

Berytliun ·····------········---------- Y 
Nickel ············-------------------· Y 
Thalliun ···············--·-···-······· Y 

4 OOJP!iC Chemistry of Drinking Water (meesur-1t by GCJ!!S camination) (07·15-91) 

4.1 EPA Method 501.3 ·····················-·························································· N 
4.2 EPA Method 524.2 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Y 
4.3 EPA Method 525 ·········-········································································ Y 
4.4 EPA Method 513 •••••••••••••••••••••••••••••••••••••••••••••••····•••••·•••·••··•••···•••·••·•••• N 

5 OOJP!iC Chemistry of Drinking Water (excluding -.surments by GCJ!!S camination) {07·15·91) 

5.1 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
5.9 
5. 10 
5.11 
5 .12 
5. 13 
5.14 

EPA Method 501.1 ··••••••••••·••••••• M 
EPA Method 501.2 •·•••••••••••••••••• Y 
EPA Method 502.1 ·••••••···•••·•••··• N 
EPA Method 502.2 ••·•••·••••••••••••• N 
EPA Method 503.1 •••••••••••••••••••• N 
EPA Method 504 •••••••••••••••••••••• Y 
EPA Method 505 ••••••••••••••••·••••• Y 
EPA Method 506 ····-················· N 
EPA Method 507 ·••·•·•••••••••••••••• Y 
EPA Method 508 •••••••••••••••••••••• Y 
EPA Method SOSA •·•···•·······•••·•·· Y 
EPA Method 510.1 •••••••••••••••••••• N 
EPA Method 515.1 ••••••••·••••••••••• Y 
EPA Method 531.1 •••••••••••••••••••• Y 

Page ·1· 

5 .15 
5.16 
5.17 
5. 18 
5 .19 
5.20 
5.21 

EPA Method 547 ··············-········ Y 
EPA Method 548 ··············-········ Y 
EPA Method 549 ··············-········ Y 
EPA Method 550 ··············-········ Y 
EPA Method 550.1 ············-········ N 
EPA Method 551 ........................ Y 
EPA Method 552 ····•••••··•••··•••••••• Y 
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CERTIFICATE NUMBER: 1573 
EXPIRATION DATE: 7/31/95 

6 Radioc:he11istry C07·15·91) 

6. 1 
6.2 
6.3 
6.4 
6.5 
6.6 
6.7 
6.8 
6.9 
6.10 

Gross Alpha and Beta Radiation Y 
Total Radiun ·····················-- Y 
Radiun 226 ········-····--·----····· Y 

6.11 
6.12 
6.13 
6.14 
6.15 

Gross Alpha by Co-precipitation ··-······ y 
Radiun 228 ••••••••••••••··•••••••••••••• y 

Uraniun ·····--·-······-············ Y 
Radon 222 ---········-·----···--···· Y 

Radioactive Iodine ·········--·---·------ N 
Gross Alpha & Beta in Hazardous Wastes -- y 
Alpha Emitting Radiun Isotopes 

Radioactive Cesiun ··-············-· N in Haz. Wastes ·········--···-------····· y 
Iodine 131 ••••••••••••••••••••••••• N 6.16 Radiun 228 in Hazardous Wastes ·-·--·-··· y 
Radioactive Strontiun ··-·········-· Y 
Tritiun •••••••••••••••••••••••••••• Y 
Gllllllla and Photon Emitters •••••••••• N 

1 Shellfish Sanitation c--------2 
7.1 Shellfish meat Microbiology--·······-····························································· 
7.2 Paralytic Shellfish Poison ··········-····························································· 
7.3 DOllOiC Acid ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

S Ac19tic Toxicity BiO!SS8X! C··----2 

8.1 Hazardous Waste Aquatic Toxicity Bioassay (Title 22, CCR, 66261.24(a)(6)) ••••••••••••••••••••••••• 
8.2 Wasteweter Testing According to Kopperdahl (1976) using Freshwater Fish. •••••••••••••••••••••••••• 
8.3 Wasteweter Testing According to EPA/600/4-85/013 using Freshwater and/or Marine Organisms ••••••••• 
8.4 Wastewater Testing by EPA Method 1000.0 ·········------------······································ 
8.5 wastewater Testing by EPA Method 1002.0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
8.6 Wastewater Testing by EPA Method 1003.0 --························································· 
8.7 Wastewater Testing by EPA Method 1006 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
8.8 Wastewater Testing by EPA Method 1007 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
8.9 Wastewater Testing by EPA Method 1009 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
8.10 wastewater Testing According to Anderson, et. al. (1990) using Giant Kelp (Macrosystis pyrifera) •• 
8.11 wastewater Testing According to Anderson, et. al. (1990) using Red Abalone (Haliotus rufescens) ••• 
8.12 Wastewater Testing According to Dinnel and Stober (1987) using Purple Sea Urchin 

(Strongvlocentrotus purpuratus) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
8.13 wastewater Testing According to Dinnel and Stober (1987) using Red Sea Urchin 

(Strongvlocentrotus franciscanus) ······-·························································· 
8.14 Wastewater Testing Accora1ng to Dinnel and Stober (1987) using Sand Dollar 

CDendraster excentricus) ·-······--·--·---·-·-················-··········----········-----·--------
8.15 Wastewater Testing According to procedure E 724-89 CASTM, 1989> using Pacific Oyster 

ccrassostrea .9.isl!!> ------·------------------------------------------------------------------------8. 16 Wastewater Testing According to procedure E 724-89 CASTM, 1989) using California Bay Mussel 
CMytilus edulis) -----··--·----------------------------·-······------------------------------------

8.17 Wastewater Testing According to Standard Methods CAPHA, 1989) using an alga 
CSkeletoneme costatun> -··········································································· 

8.18 wastewater Testing According to EPA/600/4·90/027 using Freshwater and/or Marine Organisms········· 

9 P!!ysical Properties Testing of Hazardous Waste (07·15·91) 

9.1 lgnitability by Flashpoint determination CTitle 22, CCR, 66261.21) ·••·••••••·••••••••••••••••••••• 
9.2 Corrosivity · pH determination CTitle 22, CCR, 66261.22> ··•••••••·•••••••••••••••••••••••••••••••• 
9.3 Corrosivity • Corrosivity towards steel (Title 22, CCR, 66261.22) ······--·-------------------···-· 
9.4 Reactivity (Title 22, CCR, 66261.23) ······--·········-----··--------------------------------------

10 Inorsanic Che11istry and Toxic Chemical Elements of Hazardous Waste 

10.1 Antimony 10.7 Cobalt 
7040(--------) ·-------------------- N 7200(--------) -------------------------
7041(06·06-86) --------------------- y 7201(·-------) -------------------------

10.2 Arsenic 10.8 Copper 
7060(06-06-86) ·-------------------- y 7210(06-06-86) -------------------------
7061(----- --- ) --------------------- N 7211(·-------) --------------·----------

10.3 Bar;un 10.9 Lead 
7080(--------) --------------------- N 7420(06·06-86) -------------------------
7081(·-------) --------------------- N 7421(06-06-86) --------------~----------

10.4 Beryl l iun 10. 10 Mercury 
7090(--·-----) --------------------- N 7470(06-06-86) --------------~----------
7091(----·---) --------------------- N 7471(11-30-93) -------------------------

10.5 Caciniun 10.11 Molytldenun 
7130(--------) --------------------- N 7480(--------> -------------------------
7131(06•06·86) --------------------- y 7481(11·30-93) -------------------------

10.6 Chromiun, total 10.12 Nickel 
7190(--------) --------------------- N 7520(06-06-86) -------------------------
7191( 11-30-93) --------------------- y 

Page -2· 

N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 

N 

N 

N 

N 

N 
N 

y 
y 
N 
y 

N 
N 

y 
N 

y 
y 

y 
y 

N 
y 

y 

t!· 



CERTIFICATE NUMBER: 1573 
EXPIRATION DATE: 7/31/95 

10. 13 Seleniun 
7740(06-06-86) ·-------------------- y 
7741(--------) ----·---·-···-···-··· N 

10. 14 Silver' 
7760(06-06·86) --------------------- y 
7761(···-····) ·········-·-········· N 

10.15 Thalliun 
7840(·······-) ••••••••••••••••••••• N 
7841(06-06·86) --------------------- y 

10.16 Vanadiun 
7910(··--···-) ·····-····-·········· N 
7911(···--···) ••••••••••••••••••••• N 

10.17 Zinc 
7950(06-06·86) --------------------- y 
7951(········) ··················-·· N 

10.18 Chr011iun CV!) 
7195(········) ••••••••••••••••••••• N 
7196(06-06·86) --------------------- y 
7197(········) ••••••••••••••••••••• N 
7198(········) ••••••••••••••••••••• N 

11 Extraction Tests of Hazardous \laste C06·06·86> 

10.19 Cyanide 
9010(06-06-86) ------------------------- y 

10.20 Fluoride 
300.0(11-30-93) ------------------------ y 
340.1(········) •••••••••••••••••••••••• N 
340.2(06·06·86) ------------------------ y 
340.3(········) ············-··········· N 

10.21 Sulfide 
9030(06-06·86) ------------------------- y 

10.22 Total Or'ganic Lead 
(········) ••••••••••••••••••••••••••••• N 

10.Z3 EPA Method 6010(06·06·86) •••••••••••••• Y 
10.24 EPA Method 6020(11·30·93) •••••••••••••• Y 

11.1 California Waste Extraction Test (\JET) (Title 22, CCR, 66261.100, Appendix II) ------------------- Y 
11.2 Extraction Procedure Toxicity·············-·········-------······························-------- Y 
11.3 Toxicity Characteristic Leaching Procedure <TCLP> All Classes ···········-······-················ Y 
11.4 Toxicity Characteristic Leaching Procedure CTCLP) lnorganics Only ----------------········-······· N 
11.5 Toxicity Char"acter"istic Leaching Proceduf'e CTCLP) Extractables Only ···············-···----------- N 
11.6 Toxicity Char"acteristic Leaching Pf'OCeduf'e (TCLP) Volatiles Only ~--···················------····· N 

12 Onpnic Ch•istrx of Hazardous \laste <~ by GC/!!S cmbination> 

12.1 EPA Method 8240(02·05•87) ····································---··---··---·········------··-····· Y 
12.2 EPA Method 8250(··--····) ·············································---·····---··········--···· N 
12.3 EPA method 8270<02·05·87) ············································--····--···················· Y 
12.4 EPA Method 8280(········) ············································--·························· N 
12.5 EPA Method 8290(········) ·····································----·-····························· N 
12.6 EPA Method 8260(11-30·93) ·························-·······-·------------················-········ Y 

13 Organic Ch•istry of Hazardous llaste <excluding ~ts by GC/!!S cClllDination> 

13. 1 EPA Method 8010(··-·····) ---------- N 
13.2 EPA Method 8015(01·09·90) ·--------- y 

13.3 EPA Method 8020(06·06·86) ---------· y 

13.4 EPA Method 8030(········) ---------- N 
13.S EPA Method 8040(········) ---------- N 
13.6 EPA Method 8060(········) ---------- N 
13. 7 EPA Method 8080(06·06·86) ---------- y 

13.8 EPA Method 8090(········) ---------- N 
13.9 EPA Method 8100(········) ---------- N 
13. 10 EPA Method 8120(········) ---------- N 
13 .11 EPA Method 8140(06·06·86) ---------- y 

13.12 EPA Method 8150(06·06·86) -- .............. y 

14 Bult Asbestos Analysis <--------> 

13.13 
13.14 
13.15 

13.16 
13. 17 
13.18 
13.19 
13.20 
13.21 

EPA Method 8310(05·27·92) --------------EPA Method 632 (07·15-91) --------------Total Petroleu11 Hydrocarbons 
(LUFT Manual) (06-06-86)---------------
EPA Method 8011(11·08·87) --------------EPA Method 8021(········) --------------EPA Method 8070(········) --------------EPA Method 8110(········) ........................... 

EPA Method 8141(11-30·93) --------------EPA Method 8330C········) --------------

y 
y 

y 
y 

N 
N 
N 
y 

N 

14.1 1% Of' Greater' Asbestos Concentrations (Title 22, CCR, 66261.24Ca>C2>CA>> ········-····-····--------N 

15 S~tances Req!.!lated Under the California Safe Orinlcins \later and Toxic Enforcement Act CPryposition 
65) and llot lnch.oed in Other listed GrOl.pS. 

16 \lastewater Inorganic Ch-istry. Nutrients and De!W'd <07-15·91 > 

16. 1 
16.2 
16.3 
16.4 
16.5 
16.6 
16.7 
16.8 
16.9 
16.10 
16.11 

Acidity ··········-····-···--······· Y 
Alkalinity·-·············-·--·----- Y 
Anmonia ··························-· y 
Biochemical Oxygen Demand ···-······ Y 
Boron ··--··-·····-········-········ Y 
Bromide ········-·····--···-······-- Y 
Calciun ·-·---------·-···----------- Y 
cS(J) ••••••••••••••••••••••••••••••• N 
Chemical Oxygen Demand ••••••••••••• Y 
Chlor"ide -----·-··--················ Y 
Chlorine Residual, total ·---······· Y 
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16.12 Cyanide---·-··-···-··-·····-··········· Y 
16.13 Cyanide amenable to Chlof'ination ••••••• Y 
16.14 Fluoride······························· Y 
16.15 Haf'dness ············-·················· Y 
16.16 Kjeldahl Nitrogen······················ Y 
16.17 Magnesiun ···················-···-······ Y 
16.18 Nitrate·························-·····- Y 
16.19 Nitrite···························--··· Y 
16.20 Oil and Grease·-·············--········ Y 
16.21 Organic Carbon -----·---------------·-·· Y 
16.22 Oxygen, Dissolved ------·········-······ Y 
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16.23 pH --------------------------------- Y 
16.24 Phenols ---------------------------- Y 
16.25 Phosphate, ortho- ------------------ Y 
16.26 Phosphorus, total ------------------ Y 
16.27 Potassiun -------------------------- Y 
16.28 Residue, Total --------------------- Y 
16.29 Residue, Filterable CTDS) ·--------- Y 
16.30 Residue, Nonfilterable CTSS) ··----- Y 
16.31 Residue, Settleable CSS) ----------- Y 
16.32 Residue, Volatile------------------ Y 
16.33 Silica--------·------------------·· Y 
16.34 Sodiun ••••••••••••••••••••••••••••• Y 
16.35 Specific Conc:tuctance --------------- Y 
16.36 Sulfate ----------------·----------- Y 
16.37 Sulfide (includes total & soluble> • Y 
16.38 Sulfite ---------------------------- Y 

17 Toxic Chemical Elpms in Wast-ter <07-15-912 

17. 1 
17.2 
17.3 
17.4 
17.5 
17.6 
17.7 
17.8 
17.9 
17.10 
17. 11 
17. 12 
17.13 
17.14 
17.15 
17. 16 
17.17 

Aluninua --------------------------- Y 
Antimony --··-··-------------·-····· Y 
Arsenic ---------------------------- Y 
Bariun ----------------------------- y 
Berylliun ---------·-···------------ Y 
caaniun ---------------------------- Y 
Chromiun (VI) ---------------------- Y 
Chromiun, total -------------------- Y 
Cobalt --------------··············· Y 
Copper ----·------------------------ Y 
Gold ······-----············------·- Y 
lridiun ---------------------------- N 
Iron ---·--····-···-------···--·---- y 
Leed ··········-----------------···· y 
Manganese -------------------------- Y 
MerC\.lry ---------------------------- Y 
Molybdenun ------------····--·-····· Y 

16.39 
16.40 
16.41 
16.42 
16.43 
16.44 

16.45 

Surfactants CHBAS) ·------------------- y 
Tannin and Lignin --------------------- y 
Turbidity ·-·-------------------------- y 
Iron (Colorimetric Only) ·------------- N 
Manganese <Colorimetric Only) --------- N 
Total Recoverable 
Petroleun Hydrocarbons ---------------- y 
Total Organic Halides ·---------------- y 

17.18 Nickel ------------------------------- Y 
17.19 Osmiua ••••••••••••••••••••••••••••••• N 
17.20 Palladiun -------·-------------------- N 
17.21 Platinua ----------------------------- N 
17.22 Rhodiun •••••••••••••••••••••••••••••• N 
17.23 Rutheniun ---------------------------- N 
17.24 Seleniun -----------------···--------- Y 
17.25 Silver --------------------------·-·-- Y 
17.26 Strontiun ------------······---------- Y 
17.27 Thalliun ······---···---········--··-· Y 
17.28 Tin ··········------·-··-············· Y 
17.29 Titaniun -------------------·--------- Y 
17.30 Vanediun --·························-· Y 
17.31 Zinc ··············-··············---- Y 
17.32 EPA Method 200.7 ········-············ Y 
17.33 EPA Method 200.8 ·····-··············· Y 
17.34 DCP ·--·-···----------················ N 
17.35 Asbestos ----------------------------- N 

18 organic Che11istrv of llastewater Cmeesurements by GC/!!S camination <07-15-912 

18.1 EPA Method 624 ------·---------·························-------------------------------------·-·· Y 
18.2 EPA Method 625 ············---------------------------------------·-····························· Y 
18.3 EPA Method 1613 --···········----------------------------------------------------------·-········ N 
18.4 EPA Method 1625 ·············-············--··-----------·····----·-·····----------·-·--····-···· N 
18.5 EPA Method 613 --------·----·················-················------------·-----················· N 

19 OpP!iC Chemistry of Wastewater cexcludins 11e11SUrements by GC/!!S camination> C07·15·912 

19.1 
19.2 
19.3 
19.4 
19.5 
19.6 
19.7 

EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 

Method 
Method 
Method 
Method 
Method 
Method 
Method 

601 --------------------- N 
602 --------------------- y 
603 --------------------- N 
604 --------------------- N 
605 --------------------- N 
606 --------------------- M 
607 --------------------- N 

19.8 EPA Method 608 ----------------------- y 
19.9 EPA Method 609 ----------------------- N 
19.10 EPA Method 610 ----------------------- y 
19. 11 EPA Method 611 ----------------------- N 
19.12 EPA Method 632 ----------------------- y 

19.13 EPA Method 619 ----------------------- N 
19.99 EPA Method 615 ····------------------- y 

20 Inorganic Che11istry and Toxic Ch-ical Elements of Pesticide ResiO.- in Food <--------> 

20.1 Processed Foods by One of the Following Methods 
Atomic Absorption Spectrophotometry -------------·----·-··-·---------------------·-·--·--·- N 
Inductively Coupled PlaSlllll Atomic Emission Spectrophotometry ------------------------------ N 
Inductively Coupled Plasma/Mass Spectrometry -----------------·--·----------------------·-- N 
Colorimetry -------·-····---------------------·--·----------------------------------------· N 

20.2 Raw Comnodities by One of the Following Methods 
Atomic Absorption Spectrophotometry ------------------------·-·--·-----··------------------ N 
Inductively Coupled Plasma Atomic Emission Spectrophotometry -------------···-·------------ N 
Inductively Coupled PlaSlllll/Mass Spectrometry ---------------------------------------------- N 
Colorimetric ---------------------··-·-··-·------·--------·------··------·------------··--- N 

20.3 Dairy Products by One of the Following Methods 
Atomic Absorption Spectrophotometry -------------·----------------------------------···----- N 
Inductively Coupled Plasma Atomic Emission Spectrophotometry ----------·--·--··--·---··---- N 
Inductively Coupled Plasma/Mass Spectrometry --------------------··--·-·······--·-····-·---- N 
Colorimetry ---------------------···------·-·····------------------··---------------··--·--- N 
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20.4 Feed Products by One of the Following Methods 

21 

21.1 
21.2 
21.3 
21.4 

22 

ZZ.1 

ZZ.2 

22.3 

22.4 

zz.s 

22.6 

22.7 

ZZ.8 

22.9 

22.10 

22.11 

22.12 

Atomic Absorption Spectrophotometry ------------------------------------------------------ N 
Inductively Coupled Plasma Atomic Emission Spectrophotometry ----------------------------- N 
Inductively Coupled Plasma/Mass Spectrometry ·····---------------------------------------- N 
Colorimetry ------------------------------------------------------------------------------ N 

OOJ!!!iC Chemistry of Pestidde ResidJes in Food <measurements by GC/!!Sl c--------> 

Gas Chromatographic/Mass Spectrometric Methods in Processed Foods ----------········---········ N 
Gas Chromatographic/Mass Spectrometric Methods in Raw Comnodities ·····---------····-········-· N 
Gas Chrom.tograpnic/Mass Spectrometric Methods in Dairy Products ·-·-·--------------··········· N 
Gas Chrom.tographic/Mass Spectrometric Methods in Feed Products ••••••••••••••••••••••••••••••• N 

organic Che11istry of Pesticide Residues in Food CE!cl!Jdins ~ Vt GCJ!!S COllDination> 

<--------) 
Halogenated Compo&rds in Processed Foods by One of the Following Methods 

Ges Chrcllll9tography ·········-····························-·······--··················-··· N 
Hfgh Pressure Liquid Chrom.tography ············-------------------------------·-········ N 
Liquid Chromatography/Mass Spectrometry ···················-········-···················· N 

Organophosphorous Compeu1da in Processed Foods by One of the Following Methods 
Ges Chromatography ······-················-·-············································ N 
High Pressure Liquid Chram.tography ······························----------------------- N 
Liquid Chromatography/Mass Spectrometry ······------------------------------------------- N 

Carbalaates in Processed Foods by One of the Following Methods 
Gas Chromatography ---------------------------------------------------------------------- N 
High Pressure Liquid Chromatography ----------------------------------------------------- N 
Liquid Chromatography/Mass Spectrometry ------------------------------------------------- N 

Halogenated Compo&rds in Raw COlllllOdities by One of the Following Methods 
Gas Chr011111tograpny ---------------------------------------------------------------------- N 
High Pressure Liquid Chromatography ----------------------------------------------------- N 
Liquid Chromatography/Mass Spectrometry ------------------------------------------···-··· N 

Organophosphorous C~ in Raw Coanodities by One of the Following Methods 
Gas Chranatography ------·--····-··----··------------------------------------------------ N 
High Pressure Liquid Chromatography ······-------------············-----------·······-··- N 
Liquid Chromatography/Mass Spectrometry ------------------------------------------------- N 

Carbamates in Raw COlllllOdities by One of the Following Methods 
Gas Chromatography --------------------------····---------------·--··········-·····-···-- N 
High Pressure .Liquid Chromatography ------------·····························-··········· N 
Liquid Chromatography/Mass Spectrometry ························-···------------------··· N 

Halogenated C~ in Dairy Products by One of the Following Methods 
Gas Chromatograpny ---------------------------------------------------------------------- N 
High Pressure Liquid Chromatography ----------------------········-····------············ N 
Liquid Chramatography/Mass Spectrometry ····-········-·······-····················-····-- N 

Organoptlosphorous COll'l)CK.ftlS in Dairy Products by One of the Following Methods 
Gas Chromatograpny ---------------------------------------------------------------------- N 
High Pressure Liquid Chromatography ·-------------------------------------------------··· N 
Liquid Chromatography/Mass Spectrometry ------------------------------------------------- N 

Carbaalates in Dairy Products by One of the Following Methods 
Gas Chrom.tography ---------------------------------------------------------------------- N High Pressure Liquid Chromatography ·····--------------·································· N 
Liquid Chromatography/Mass Spectrometry ------------------------------------------------- N 

Halogenated C~ in Feed Products by One of the Following Methods 
Gas Chromatography -----·-···········-·-------------------------------------------------- N 
High Pressure Liquid Chromatography ----------------------------------------------------- N 
Liquid Chromatography/Mass Spectrometry ------------------------------------------------- N 

Organoptlosphorous CQl1'4:)0unds in Feed Products by One of the Following Methods 
Gas Chromatography ---------------------------------------------------------------------- N 
High Pressure Liquid Chromatography ----------------------------------------------------- N 
Liquid Chromatography/Mass Spectrometry ·------------------------------------------------ N 

Carbllnates in Feed Products by One of the Following Methods 
Gas Chromatography ---------------------------------------------------------------------- N 
High Pressure Liquid Chromatography ·-·-------------------------------------------------- N 
Liquid Chromatography/Mass Spectrometry ------------------------------------------------- N 
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:m..,,••··--·sms .. :sassaas::s::~a===z•==--•ammma-..as:s•=•sss======a:s::ss:am...aa~ 
"icrobioloqy of Drini:ing water and \lastewter C07·03·912 

1.1 Total Colitorms in Drinking \later by Multiple Tube Fermentation·--------------------------------- y 

1.2 Fecal Colitorms/E. Coli in Drinking Water by MTF ·------------------------------------------------ y 
1.3 Total Colifonns in Drinking Water by.....,,..,,. Filter Tec:ftnics ·----------------------------------- N 
1.4 Fecal Colifonns/E. Coli in Drinking Water by Mellix'ane Filter Tec:ftnics ---------------··--·----··-- N 
1.S Total Colifonns and E. Coli in Drinking \later by MMO·MUG ----------------------------------------- y 
1.6 Total Coliforms in Drinking Water by Clark's Presence/Absence·------------------------··-···----- y 
1.7 Fecal Coliforms/E. Coli in Drinking Water by Clark's Presence/Absence ·--------------------------- y 
1.8 Heterotr~ic Plate Coi.sit ·------------·····-------·-···········--------··-------·--···-··-·------ y 
1.9 Total Colifonns in Wastewater by Multiple Tube Fenaentation ······------------------------------·· y 
1.10 Fecal Colifonns in wastewater by MTF ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• y 
1.11 Total Colifonns in wastewater by Menarane Filter Tec:ftnics ······························---·-····· N 
1.12 Fecal Coliforms in Wastewater by Menarane Filter Tec:ftnics ·······-··············-············-···· N 
1.13 Fecal Strepiococci or Enterococci by Multiple Tube Tec:ftnics ·········-······-····--··-····--···-·· N 
1.14 Fecal Streptococci or Enterococci by Menarane Filter Tec:ftnics ··-··················-·····--·-····· N 

2 Inorganic Chemistry and P!rnical Prcpe~ies of Drini:ing Water excluding Toxic Chemical Elelll!!MS 
(07-03-91) 

2.1 
2.2 
2.3 
2.4 
2.S 
2.6 
2.7 
2.8 
2.9 
2.10 
2.11 

Alkalinity •••••••••••••••••••••••••• Y 
calciua ----------------------------- y 
Chloride ······-·······------·-··--·- Y 
Corrosivity ··--------------------·-· Y 
Fluoride ···------······------··--·-· Y 
H~s •••••••••••••••••••••••••••• Y 
M8gneSiUI ·-------------------------- y 
MIAS •••••••••••••••••••••••••••••••• Y 
Nitrate ••••••••••••••••••••••••••••• Y 
Nitrite ····························- Y 
Sodiua ··-···--······················ Y 

2.12 
2.13 

2.14 
2.15 
2.16 
2.17 
2.18 

Sulfate --------------········-----···· Y 
Total Filterable Residue 
and Conductivity ··········-······-···· y 
Iron (Colorimetric Methods only) ··-··· N 
Manganese <Colorimetric Methods Only) • N 
Phospttate, ortho ················-····· Y 
Silica (Colorimetric Methods Only) ··-· Y 
Cyanide ·-····-----····--·············· Y 

3 Analxsis of Toxic Chemical Elements in Drinking Water (07·03·912 

3. 1 
3.2 
3.3 
3.4 
3.S 
3.6 
3.7 
3.8 
3.9 
3. 10 

Ars..,ic ••••••••••••••••••••••••••••• Y 
Bariua ········-····················· Y 
C.aciaiUll ••••••••••••••••••••••••••••• Y 
Chr01BiU11, total ••••••••••••••••••••• Y 
Cogper ··-··························· Y 
Iron •••••••••••••••••••••••••••••·•· y 
Lelld •••••••••••••••••••••••••••••••• y 
Manganese ••••••••••••••••••••••••••• Y 
Mercury ····-························ Y 
Sel..,iun ···-························ Y 

3.11 
3.12 
3.13 
3.14 
3. 15 
3. 16 

3.17 
3.18 
3.19 
3.20 

Silver ··············-················· Y 
Zinc •••••••••••••••••••••••••••••••••• Y 
AluniMUll ••••••••••••••················ Y 
Asbestos ·······················-······ N 
EPA Method 200.7 ···········-·········· Y 
EPA Method 200.8 (Unregulated Elements 
and Lead only) •••••••••••••••••·••·••• N 
Antimony •••••••••••••••••••••••••••••• Y 
8erylliun ·····-······················· Y 
Nickel •••••••••••••••••••••••••••••••• Y 
Thalliun ·········-········--·-········ Y 

4 Organic Chemistry of Orinldng Water (lllellSUI"~ by GC/!!S cOlllDfoation> C07·03·91) 

4.1 EPA Method 501.3 ··••·•·····••···•••••••····•·•••••··••••·•····•••··•··•··••••••····••··········· Y 
4.2 EPA Method 524.2 ······················································-························· Y 
4.3 EPA Method 525 ·•••••••••••••••·••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Y 
4.4 EPA Method 513 ······················•·········••··•··•·•·······•·••······••·••····•·······•·•••· N 

5 organ;c Olemistrx of Drinicing llater <excluding llHSUrements by GC/!!S camination> C07·03-91) 

5. 1 
5.2 
5.3 
5.4 
5.S 
5.6 
5.7 
5.8 
5.9 
5. 10 
5.11 
5.12 
s. 13 

EPA Method 501.1 •••••••••••••••••••· Y 
EPA Method 501.2 ·••••••••••••••••••• Y 
EPA Method 502.1 ···•··········•····• Y 
EPA Method 502.Z ·················•·· Y 
EPA Method 503.1 •••••••••••••••••••• Y 
EPA MethOC2 504 ··········•······•···· Y 
EPA Method 505 •••••••••••••••••••••• Y 
EPA Method 506 •••••••••••••••••••••• N 
EPA Method 507 ·••••••••••••••••••••• N 
EPA Method 508 ••••••••••••••••••·••• Y 
EPA Method SOSA ••••••••••••••••••••• N 
EPA Method 510.1 •••••••••••••••••••• Y 
EPA MethOC2 515.1 ·····•••••·••••·•··• Y 

Paae ·1· 

5 .14 
5 .15 
5.16 
5.17 
5. 18 
5.19 
5.20 
5.21 

EPA Method 531.1 ······•···••·········• N 
EPA Method 547 ···•·•··•••··••·••·••·•• N 
EPA Method 548 ••••••••••••••••••••••• N 
EPA Method 549 · · • •· ·• ••· · · • • •· · · •·• • •• N 
EPA Method 550 ••••••••••••••••••••••• N 
EPA Method 550.1 ·•••••••••••••••••••• N 
EPA Method 551 ··•••··••••·••·•••·•·•· N 
EPA Method 552 •••••••••••••••·•••••••• Y 
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6 Radioc:ftemistry <--------> 
6.1 
6.2 
6 • .3 
6.4 
6.5 
6.6 
6.7 
6.8 
6.9 
6.10 

Gross Alpha and Beta Radiation N 
Total Radiua ··--------------------- N 
Radiua 226 ········-················ N 
Uraniua ---------------------------- ~ 
Radon 222 ·······--··-·············· N 
Radioactive Cesiua ----------------- N 
Iodine 131 ········-----------······ N 
Radioactive Strontiua -------------- N 
Tritiua •••••••••••••••••••••••••••• N 
Gallll9 and Photon Emitters ---------- N 

7 Slletlffsh Sanitation <--------> 

6.11 
6.12 
6.13 
6.14 
6.15 

6.16 

Gross Alpha by Co-precipitation ••••••·•• N 
Radiun 228 ·············--·-····--·-··--· N 
Radioactive Iodine ---------------------- N 
Gross Alpha & Beta in Hazardous wastes -- N 
Alpha Emitting Radiun Isotopes 
in Haz. wastes -------------------------- N 
Radiua 228 in Hazardous wastes ------···· N 

7.1 Shellfish llle9t Mfcrooiology --·······························--···--·····--···········--·---------- N 
7.2 Paralytic Shellfish Poison ······----·--·-·-···-·······--······-·-···-···--·······---------------·· N 
7.l OOllDiC Acid •••••••••·······-·························--·-···································-····- N 

S Ac;aptic Toxicity 8iO!SS!'l! <·-----> 

8.1 Hazardous waste Aquatic Toxicity Bioassay <Title 22, CCI, 66261.24(a)C6)) -------··--·--·---------- N 
8.2 Wastewater Testing According to Koci:ierdahl (1976) using Freshwater Fish. ------------------------·· N 
8.3 Wast1111M1ter Testing According to EPA/600/4-85/013 using Freshwater and/or Marine Organisms --------- N 
8.4 Wastewater Testing by EPA Method 1000.0 ----·-----------------·-·····--·--------------------------- N 
8.5 Wastewater Testing by EPA Method 1002.0 ······-···········--···-·········-····-··········-·-······- N 
8.6 WastlltlMlter Testing by EPA Method 1003.0 ····························-·-···-····--·--·-··-····-····· N 
8.7 Wastewater Testing by EPA Method 1006 ·······------------------------------------------------------ N 
8.8 Wastewater Testing by EPA Method 1007 ------------------------------------------------------------- N 
8.9 Wast.water Testing by EPA Method 1009 ------------------------------------------------------------- N 
8.10 Wastewater Testing According to Anderson, et. al. (1990) using Giant Kelp (Macrocystis pyrifera) •• N 
8. 11 wastewater Testing According to Anderson, et. al. C1990l using Red Abalone <Hali otus rufescens) --- N 
8.12 Wastewater Testing According to Dinnel and Stot>er (1987) using Purple Sea Urcnin 

cstrongylocentrotus purpuratus> ·-·---------------------------·------------------------------------ N 
8.13 Wastewater Test1ng Accoro1ng to Dinnel and Stot>er (1987) using Red Sea Urchin 

CStrongylocenrrotus franciscanus> ·····------------------------------------------------------------ N 
8.14 Wastewater Testing Accoroing to Oinnel and Stot>er (1987) using Sand Dollar 

(Denclraster excentricus> ·-----······-------------------------------···---------------------------- N 8.15 Wastewater Testing According to procedure E 724·89 CASTM, 1989) using Pacific Oyster 
(Crassostrea ~) ····-·················-···-·····-··--··-·······-·········--·--···-·······-···-· N 

8.16 Wastewater Test1ng According to proceaure E 724•89 CASTM, 1989) using California Bay Mussel 

CMytilus edulis) ------------------····---------------------------------······-····---------------- N 8.17 Wast.water Testing According to Stana.rd Methods (APHA, 1989) using an alga 
(Skeleton!!!!!! costatun> ···--·····--------······-·-·-··-··-·-·-···-······-··········-··-··-·--·-···· N 

8.18 Wastewater Testing According to EPA/60014-90/027 using Freshwater and/or Marine Organisms··-······ N 

9 P!!y!!ical Pryperties Testing of llazaraous Waste (11-09·93) 

9.1 Ignitaoility by Flashpoint determination <Title 22, CCR, 66261.21> ····---····-···-············---· N 
9.2 Corrosivity • pH determination <Title 22, CCR, 66261.22) --····--·-··-------·-·-····-·············· y 
9.3 Corrosivity • Corrosivicy tow•rds steel (Title 22, CCR, 66261.22) -----···························· N 
9.4 Reect;vity (Title 22, CCR, 66261.23) -··············-···········--·-·······-·-······--·····-------- y 

10 Inorganic Chemistry and Toxic Clmical Elements of Hazardous llaste 

10. 1 Antimony 10.7 Cacal t 
7040(07·03-91) --------------------- y 7200(07-03-91) ------------------------- y 

7041(07·03·91) --------------------- 'f 7201(07-03-91) ------------------------- 'f 
10.2 Arsenic 10.8 Cocoer 

7060(07-03·91) --------------------- 'f 7210(07-03-91) ------------------------- y 

7061(--------) ·----------------··-- !I 7211(07-03·91) ------------------------- y 
1 o • .3 Bariun 10.9 l.ead 

7080(07-03-91) ·-------------------- 'f 7420(07-03-91) ------------------------- y 
7081(07-03-91) --------------------- 'f 7421 (07-03-91) ------------------------- y 

10.4 Beryl l iun 10. 10 Mercurv 
7090(07-03-91) --------------------- '( 7470(07-03-91) ------------------------- y 
7091(07-03·91) --------------------- 'f 7471(07-03-91) ------------------------- y 

10.S Cadlliun 10.11 MolvDdenun 
7130(07-03-91) --------------------- 'f 7480(07-03-91) ------------------------- y 

7131 (07-03·91) --------------------- y 7481 (07-03·91) ------------------------- y 

10.6 Chromiun, total 10.12 ~ickel 
7190(07-03·91) --------------------- 'f 7520(07-03·91) ------------------------- y 
7191 (07-03-91) ---------------------

., 
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10.13 Seleniun 
7740(07·03·91) ••••••••••••••••••••• y 
7741(········) ••••••••••••••••••••• N 

10.14 Silver 
7760(07·03·91) ·········-···-······· y 
7761(07·03·91) ······-·-··-········· y 

10. 15 Thall iun 
7840(07·03·91) ········-············ y 
7841(07·03·91) ••••••••••••••••••••• y 

10.16 VanadiUD 
7'910(07·03·91) ••••••••••••••••••••• y 
7'911(07·03·91) ••••••••••••••••••••• y 

10. 17 Zinc 
7950(07·03·91) ········-············ y 
7'951(07·03·91) ••••••••••••••••••••• y 

10.18 Chl"OllliUll (Vl) 
7195(········) ·•••••••·•••••••··••· N 
7196(07·03·91) ••••••••••••••••••••• y 
7197(········) ••••••••••••••••••••• N 
7198(········) •••••·••••••••••••••• N 

11 Ext~fon Tests of Hazardal.B ll•te C07·03-91) 

10.19 Cyanide 
9010(07·03·91) ·······------------------ y 

10.20 Fluoride 
300.0( 11 ·09·93) ···--------·-··---------- y 
340.1(········) •••••••••••••••••••••••• N 
340.2C07·03·91) ······················-· y 
340.3(········) •••••••••••••••••••••••• N 

10.21 Sulfide 
9030(07·03·91) ------------------------- y 10.22 Total Organic Lead 
(07·03·91) ----------------------------- y 10.23 EPA Method 6010(11·09•93) •••••••••••••• y 

10.24 EPA Method 6020(········) •••••••••••••• N 

11.1 C..lifornia Waste Extraction Test C\IET) CTitle 22, CCR, 66261.100, Appendix Ill ···············-··- y 
11.2 Extraction Procedure Toxicity ··········································--························ y 
11.3 Toxicity Characteristic Leaching Procedure CTCLP> All Classes ················-----------------·· N 
11.4 Toxicity Characteristic Leaching Procedure <TCLP) lnorganics Only···························-···· N 
11.5 Toxicity Characteristic Leaching Procedure CTCLP> Extract.Oles Only •••••••••••••••••••••••••••••• N 
11.6 Toxicity Characteristic Leaching Procedure <TCLP) Volatiles Only··············-·················· N 

12 orsanic Chmista of Hazardal.B Waste Cmeesuremnt by GC/!!S callllbinatfon> 

12.1 EPA Method 8240(11·09•91) ··············-························································· y 
12.2 EPA Method 8250(··-·····) ···································-···········-························ N 
12.3 EPA method 8270(07·03·91) ···-···································································· y 
12.4 EPA Method 8280(········) •••••••••••••••••••••••••••••••••••••••••••••••·•••••••••••••••••••••••• N 
12.S EPA Method 8290(········) ·····························-·-·--············--····-······--·······-·· N 
12.6 EPA Method 8260(11·09•93) ···············-····························-···············-··········· y 

13 01"9!!'!ic Chmistrv of Hazardal.B Waste Cexcludirs measurements by GC/!!S callllbination> 

13.1 EPA Method 8010(07·03·91) ---------- y 
13.2 EPA Method 8015(07·03·91) ---------- y 

13.3 EPA Method 8020(07·03·91) ---------- y 

13.4 EPA Method 8030(········) ---------- 'i 

13.S EPA Method 8040(07·03·91) ····------ y 

13.6 EPA Method 8060(········) ---------- 'i 

13.7 EPA Method 8080(07·03·91) ---------- y 

13.S EPA Method 8090(········) --------·- N 
13.9 EPA Method 8100<········) ---------· N 
13. 10 EPA Method 8120(········) ........... N 
13.11 EPA Method 8140(········) ........... N 
13. 12 EPA Method 8150(07·03·91) ........... y 

14 Bulk Asbestos Analysis <--------> 

13.13 
13. 14 
13.15 

13.16 
13.17 
13.18 
13.19 
13.20 
13.21 

EPA Method 8310(········) --------------EPA Method 632 (········) --------------Total Petroleu1 Hydrocarbons 
(LUFT Manual) (07·31·93)···--········-· 
EPA Method 8011(11·09·93) ·-------------EPA Method 8021(········) --------------EPA Method 8070(········) --·-----------EPA Method 8110(········) ·-------------EPA MetnOd 8141(········) ··------------EPA Method 8330(···-··-·) --------------

N 
N 

y 
y 

N 
N 
N 
N 
N 

14.1 1% or Greater Asbestos Concentrations <Title 22, CCR, 66261.24Ca>C2lCAl) ···········--·········-···N 

15 SIJ)stances Regulated Under the California Safe Drinking Water and Toxic Enforcl!ml!ll'lt A~ CPrypasition 
65) and Not Included in Other listed Grmp. 

16 llast.-ter Inorganic Chemistry. Nutrients and D--.d (07-03-91) 

16.1 
16.2 
16.3 
16.4 
16.5 
16.6 
16.7 
16.8 
16.9 
16.10 
16.11 

Acidity •••••••••••••••••••••••••••• Y 
Alkalinity ••••·•••••••••••••••••••• Y 
Alllllania ········--····-····-···-···· Y 
Biocnem1cal Oxygen Demand ·····-···· Y 
Boron ·-···-··················-····· Y 
Bromide ···············--··········· Y 
Calciun ······-····················· Y 
eBOD ···········--···-·············· Y 
cn .. ical Oxygen Demand ••••••••••••• Y 
Chloride ······-··············-····· Y 
Chlorine Residual, total ······-···· Y 
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16.12 Cyanide·······-············--·········· Y 
16.13 Cyanide amenable to Chlorination······· Y 
16.14 Fluoride················-···-·········· Y 
16.15 Hardness····-·-········-···---·--··-··· Y 
16.16 ~jeldaftl Nitrogen···········-·········· Y 
16.17 Magnes11.111 ·-··············-······-···--· Y 
16.18 Nitrate·····-····-·-··········--·--··-- Y 
16.19 Nitrite··········-·······--·--········· Y 
16.20 Oil ana Grease ··············-·--······· Y 
16.21 Organic Carbon ···········-·····--·-···-- Y 
16.22 Oxygen, Dissolved ····-··--····-·····--- Y 
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16.23 
16.24 
16.25 
16.Z6 
16.27 
16.28 
16.29 
16.30 
16.31 
16.32 
16.33 
16.34 
16.35 
16.36 
16.37 
16.38 

pit --------------------------------- y 
Phenols ------------------···----·-· Y 
Phospnate, ortho- ------------------ Y 
PhoscnonJS, total ----------------·· Y 
Potassiua -------------------------- Y 
Residue, Total --------------------- Y 
Residue, Filterable <TDS) ---------- Y 
Residue, Nontilterable CTSS) --·-·-- Y 
Residue, Settleable CSS> ----------- Y 
R!S!due, Volatile------------------ Y 
S1l1ca ·---------------------------- Y SodiUI •••••••••••••••••··-········· Y 
Specific Conductance ··------------- Y 
Sulfate ---------------------------- Y Sulfide (includes total & soluble> • Y 

Sulfite ---------------------------- Y 

16.39 
16.40 
16.41 
16.42 
16.43 
16.44 

16.45 

Surfactants CMBAS) --··-··-···------··· y 
Tannin and Lignin ·····------------·-·- Y 
Turbidity ·-----------------------·---· Y 
Iron (Colorimetric only) -·-----·-···-· Y 
Manganese <Colorimetric Only) ---····-- Y 
Total Recoverable 
Petroleun Hydrocaroons ---------------- Y 
Total Organic Halides--·---------·--·· N 

17 Toxic Chmigl Eleeng in llMtewter <07·03-912 

17.1 
17.2 
17.l 
17.4 
17.5 
17.6 
17.7 
17.8 
17.9 
17.10 
17. 11 
17.12 
17.13 
17.14 
17.15 
17.16 
17.17 

AlUlil'IUll ••••••••••·······--·······- Y 
Antimony ···········-·······-------- Y 
Arsenic ·---·-···-·-·-········-·-··· Y 
Baril.II ·······-······---···--·------ Y 
BerylLiUll ·····--·------------------ Y 
Cacilliun --·------·-··--·----··-····· Y 
Chr0111iua CVI) ···--·---·····-------- Y 
Chromiua, total ----------------·--- Y 
Cobalt ········------·-------······· Y 
COClf)er -----····-·················-· Y 
Gold ·····-··--·····---·----·-----·· Y 
Iridiua ·--·----·-··--·----·----··-- y 
Iron -------·--------·-----···-··--- y 
Lead ·----·----··--··-·--·-----·-·-- Y 
Manganese ------·-------·---··------ Y 
Mercury ---------------------·----·- Y 
Molybdenua -------------·-····--·--· Y 

17.18 
17.19 
17.20 
17.21 
17.Z2 
17.23 
17.24 
17.25 
17.Z6 
17.27 
17.28 
17.29 
17.lO 
17.31 
17.32 
17.33 
17.34 
17.35 

Nickel ------------------------·-----· Y OsmiUI ••••••••••••••••••••••••••••••• Y 
P1lladiun ·········-·················· N 
Platinl.ll ••••••••••••••••••••••••••••• N 
Rhodiua ·-·-------------·-····-·--·-·· N 
RutheniU11 ·-------------------·------- N 
Seleni1.111 ----·---------·--··-------·-· Y 
Silver ---------------·--------------· Y 
Strontiun ·······--··················· Y 
Thalliua -----····-------·-------·---- Y 
Tin ··························--·--·-- Y 
Titaniua ·--·------------------------· Y 
Vanldiua ···················---------- Y 
Zinc ·---------·-··--··-····---------· Y 
EPA Method 200.7 ···············----·- Y 
EPA Method 200.8 --··------------···-· N 
DCP ·-----------------------------··-- N 
Asbestos ---·-······----------------·· N 

18 Organic Chmistrv of Vastewter C~ts by GC/!!S collilinetfon <07-03-91) 

18.1 EPA Method 624 ··--------·······-------------------------··········-------------------------·-··· y 
18.2 EPA Method 625 ---------·-······----------·-------·-····-----------------------·----------------- y 
18.3 EPA Method 1613 ··---·-----·-······-------------------·---------------·---·----------·------····· N 
18.4 EPA Method 1625 ·-·-····-···-·········-------------------·-··········-------·-·---------····--·-- N 
18.S EPA Method 613 ········---·--·------··-----·--·--····-···--·---··-------------·-------------·---- N 

19 Orsanic Chmistrx ot Vastewter (excluding ~s by GC(!!S collilination) (07-03-91} 

19.1 
19.2 
19.3 
19.4 
19.S 
19.6 
19.7 

EPA 
EPA 
EPA 
EPA 
EPA 
EPA 
EPA 

Method 
Method 
Method 
Method 
Method 
Method 
Method 

601 ·-------------------- y 
602 --------------------- '( 

603 --------------------- y 
604 ·-------------------- y 
605 --------------------· N 
606 ·-------------------- N 
607 --------------------- N 

19.8 EPA Method 608 ·---------------------- y 
19.9 EPA Method 609 ·---------------------- N 
19.10 EPA Method 610 ----------------------- N 
19. 11 EPA Method 611 ·---------------------- N 
19.12 EPA Method 632 ----------------------- N 
19.13 EPA Method 619 ----------------------- N 
19.99 EPA Method 615 ----------------------- 'f 

20 lnorgan;c Ch-is-rry and Toxic Ch-;cal El_,~s of Peticide ResiciJes in Food <--------> 

20.1 Processed Foods by One ot the Following MethOdS 
Atomic Absorption Spectrophotometry ··-------------·-··--··-··--·-········----------------· N 
Inductively Couoled Plasma Atomic Emission Spectrophotometry -------··-------------------·· N 
Inductively Couglecs Plasma/Mass Spectrometry ··----······-·····-······--··--·-----··---·--- N 
Colorimetry ·------····-·----·-·--·--·-------------·····--···-··-··---·-·--------------··-· N 

20.2 Raw COlllllOdities by One ot the Following Methods 
Atomic Absortltion Spectrocnotometry -·-··--··----······-···------·········-----·------·--·- N 
lndUctively Coualed Plasma Atomic Emission Spectropnotometry ······-···------------------·· N 
lndUctiveLy Coualed Plasma/Mass Spectrometry ···················--------------------------· N 
Colorimetric --·-··········-····-·-····----·-·--·-····-··-·····-·-···-·····-··-··--·--····· N 

20.3 Dairy PrOdUc:ts by One ot the Following MethOCIS 
Atomic AbsoriJtton soectroonotometry -··----------·--------------------------·--------····-- N 
Inductively Couoled Plasma Atomic Emission Spectrophotometry -·-·-······-····---------··-·· N 
Inductively Couoled PlaSlll8/Mass Spectrometry ···--····-···--··-··------·-·--·--·--------·-- N 
Colorimetry ··-·-·--··-··---·-··-----···-·---------····--······-·---·····-··--------------- N 
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20.4 Feed Proaucts by One of the Following Methods 
Atomic Abso11>tion Scec:tropilotometry ······················-·················-·········---- N 
Inductively Couoled Plasma Atomic Emission Spectrophotometry ----·------------------------ N 
Induetively Couoled Plasma/Mass Soectrometry ·-··-----------------··---------------------- N 
Colorimetry -------------------------·---------------------------------------------------- N 

21 Orpnic Chemistry of Pesticide Resici.Jes in Food (~ts by GC{!!Sl c--------2 

21.1 Gas Chrom11tograi;itic/Mass Spectrometric Methods in Processed Foods·---------~----------------- N 
21.2 Gas Chrom11togras:inic/Mass Spectrometric Methods in Raw CClllllOdities ·---------------------------- N 
21.3 Gas Chrom11tograf:ll'ic/Mass Spectrometric Methods in Dairy Products ------------------------------ N 
21.4 Gas Chrc:m.tograf:ll'ic/Mass Spectrometric Methods in Feed Products ·-------------------------····· N 

22 Orpnic Chemistry of Pesticide Resici.Jes in Food CE.xclutling ~ by GC/!!S Caminatfon> 
<--------) 

22.1 Halog.,.ted C~ in Processed Foods by One of the Following Methods 
Gas Chr0111atograf:ll'y ···············································----------------------
Higti Pressure Liquid Chrcmatograf:ll'y ·--···························------·-·········-····· 
Liquid Chromatogras:iny/Mass Spectrometry ·-··································----------··· 

22.2 Organof:ll'ospnorous COlll)OU1QS in P~cessed Foods by One of the Following Methods 
Gas Chromatogras:inv -·········--·····--------------··-······-··-··············-·····-----
High Pressure Liquid Chrcmatogras:inv ··················-········-·-··············--·-····· 
Liquid Chromatograpny/Mass Spectrometry ·-·-············--------------------·····-·-····· 

22.3 Cara.ates in Processed Foods by One of the Fol lowing Methods 
Gas Chromatograf:ll'y ···········----------------------------------------················-·· 
High Pressure Liquid Chromatograf:ll'y ····-----································-----------· 
Liquid Chromatograpny/Mass Spectrometry ···········-···········-············-············ 

22.4 Halog.,.ted C~ in Raw COlllllOdities by One of the Following Methods 
Gas Chr0111atograpny ·-·-··········-··--------------------------------------------········· Higtl Pressure Liquid Chromatograc:inv --··················································· 
Liquid Chromatogras:iny/Mass Spectrometry -------------------------------------······-···-· 

22.5 Organopiosptiorous C~ in Raw Carmodities by One of the Following Methods 

Gas Chromatograf:ll'y ---···-·······--------------------------------------------------------
High Pressure Liquid Chromatogras:inv -----·------------------------------------·····------
Liquid Chromatograpny/Mass Spectrometry ··-------·----·-----------------------------····· 

22.6 Ca~tes in Raw Ccnnooities by One of the Following MethodS 
Gas Chromatogras:iny ·-----------------------------------------------------------------···· 
High Pressure Liquid Chromatography ·····-····································-·········· 
Liquid Chromatograpny/Mass Spectrometry ···----------------------------------------------

22.7 Halogenated CCllftPO',rlds in Dairy PrOCIUcts by One of the Following Methods 

Gas Chromatogras:iny ·------------------·-------------------------------------------------
High Pressure Liquid Chromatogracinv ·--------············-·····---····------------------
Liquid Chrom11tograpny/Mass Scec:trometry -------------------------------------------------

22.! Org~ospnorous CQlll)O\.f'CS in Dairy Products by One of the Following Methods 
Gas Chromatograpny ······-··-·····--········--·-··-···--··-············------------··---
High Pressure Liquid Chromatograpny ·-·------------·--··-····--·----·----·---------------
Liquid Chromatograony/Mass Spectrometry ··-----····-----·-···--·----·-·········-·····-----

22.9 Carbmln9tes in Dairy Proaucts by One of the Following Methods 
Gas Chromatograf:ll'v ·-·-------·------·····-----------------·-----------------------------
High Pressure Liquid Chr01119tograony ·········------------------···········------------··· 
Liquid Chr011111tograpny/Mass Spectrometry ·····························-----··············· 

22.10 Halogenated C~ in Feed Products by One of the Following MethodS 
Gas Chromatogracny ·-·-····--·-·---·················-··-···-·--·--···············-·-····· 
High Pressure Liquid Chromatograpny ••••••·•••••••·•••••••••••••••••••••·•••••••••••••••• 
Liquid Chrom.tograonv/Mass Scectrome~ry ••••••••••••••••••••••••••••••••••••••••••••••••• 

22.11 Organof:ll'osonorous COll'l>OU'ldS in Feeci PrOCIUCts by One of the Following Metnocs 
Gas Chromatograpny ···········-------·------···--·--·----·---·-···---·------------·····-· 
High Pressure Liquid Chromatograonv ·····---~---··--·-··-··········-·--·--------·--------
Liquid Chromatograpny/Mass Spectrometry ·-·-·--··-----·--·-···-------·-·-----------------

22.12 Carbalnates in Feed Proauc:ts by One or tne Following Methods 
Gas Chromatograpny ············--·----····------··············-····-·····--···-·······--· 
Higtl Pressure Liquid Chromatograonv ·-·-·-----··----·-------·-··--------·---------- .. ·---
Liquid Chromatograpny/Mass Spectrometry ··-----·--·-·--·-····--·-··--·--·----------------
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:J/28/1994 

OREGON HEALTH DIVISION 
DRINKING WATER LABORATORY CERTIFICATION 
Lise of Approved Analytes and Methods 07:19:52 

:...::.B NA."lE : FGL ENVJ:RONMENTAL, INC . 
.~DRESS: 853 CORPORATION STREET 

SANTA PAULA, C.~ 93060 

;;>HONE ~ : ( 8 0 5 ) 6 5 9 - 0 9l 0 FAX I* 

l. Inorganic Chemistry 

(805) 525-4li2 

l.Ol Antimony ...••..••••••••••••.••••••••••.••••.•.•••• APPROVED 

l. 02 Arsenic . • • • • . . • . . • • • • • • • • . • . • • . • • • • • • • • • • . . . . . • . • • APPROVED 

l. 03 Asbestos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NOT APPROVED 

l. 04 Barium • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • APPROVED 

l.05 Beryllium. •••••••••••••••.....•..•••••••••.••.••••. APPROVED 

l • 0 6 Cadmium . . . • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • APPROVED 

l. 07 Chrom.ium. .••.••.••••••••••••••••••••••••••••••••••• Al'PROVED 

l. 0 8 Copper . . . . . . • . . . • • . • • • . • . . . • . • . . • . • • • . . • . . . . • . . . . • APPROVED 

l. 09 Cyanide ...•.•..•..••••••.•....•...•.•••••....•...• APPROVED 

l. lO Fluoride . . . • . • . • • • . • • • • • • • • . • • • • . . • • • • • . • • • • • • • • • • APPROVED 

l. ll Lead . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • APPROVED 

l. l2 Mercury . • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • APPROVED 

l. lJ Nickel . • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • APPROVED 

l.14 Nitrate .•..••.•••.••••••.•••...••••••••••••...•.•• APPROVED 

l. l5 Nitrite • . . • . • • . • . . • • • • • • • • • • • • • • • • • • • • • • • . • . • • • • • • Al'PROVED 

l.16 Selenium APPROVED 

l. l 7 Thallium . . . . . . . . . . . . . • • . . . . . . . . . . . • • • . • • . . . . . . • . . . APPROVED 

2. Microbiology 

2.0l Fecal Coliforms by EC ............................. NOT APPROVED 

:.02 E. coli by EC+ MUG····························· .. NOT APPROVED 

2.03 Heterotrophl.C Plate Count . ····················· ... NOT APPROVED 
:.04 Total Coliforms by Me!llDrane Filter Method ......... NOT APPROVED 

:.o5 Total Coliforms/E. coli by MMO·MUG ................ NOT APPROVED 

2.06 Total Coliforms by Multiple Tube Fermentation ..... NOT APPROVED 

2. 07 N Agar +- MUG ..••••••....••.••••.••..•••••••••••••• NOT Al'PROVED 

2.08 Total Coliforms by Presence/Absence Medium Method . NOT APPROVED 

3. Organic Chemistry - Pare I 

3.0l Adipates as di(ethylhexyl)adipate APPROVED 

3.02 Oibromochloropropane (OBCPI ..........•............ APPROVED 

3.03 TOO (Dioxin) ·····································NOT APPROVED 
3.04 Ethylene Oibro11U.de (EDBl .......................... APPROVED 

3.05 PAHs as ben~o(a)pyrene ............................ APPROVED 

3.06 Total Polychlorinated Biphenyls (PCB•> ...........• APPROVED 

3.07 Phthalates as di(ethylhexyllphthalate ............. APPROVED 

3.08 Total Trihalomethanes (TTHMsl ....•....•........... PROVISIONAL 

3.09 Vinyl Chloride (VCa) ······························APPROVED 
3.lO Volatile Organic Compounds (VOCsl ................. APPROVED 

-1-

LAB ~: CA.140 

ISSUE DATE 10/28/1994 
EXP!RATICN DATE 06/30/1995 

(or unc~l Lise is reissued) 

Method 

200.s 

206.2 

200.7 

200.8 

213 .2 

218.2 

200.8 

335.2 

340.2 

200.8 

245.2 

200.s 

300.0 

300.0 

270.2 

200.8 

525.l 

504 

504 

550 

SOSA 

525.l 

501.2 

524.2 

5:a.2 

Alt Method 



:.J/28/1994 

OREGON HEALTH DIVISION 
DRINKING WATER LABORATORY CERTI:ICATION 
List of Approved Analytes and Methods 07:19:53 

~ NA>1E: FGL ENVIRONMENTAL, !NC. 
. .;;:JDRESS: 853 c:RPORAT!ON STREET 

SA..~A PAU!..A, CA 93060 

PHONE # : ( 8 0 5 l 6 S 9 - 0 910 FAX # 

4. Organic Chemistry - Part II 

(805) 525-4172 

4.0l 2,4,S-TP (Silvexl .••••••••••••••••••••••••••.••••• APPROVED 

4.02 2,4-0 ••••••••••••••••••••••••••••••••••••••••••••• APPROVED 

4 • 03 Alachlor • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • APPROVED 

4. 04 At:razin• •••••••••••••••••••••••••••••••••••••••••• APPROVED 

4. OS Carbofuran •••••••••••••••••••••••••••••••••••••••• APPROVED 

4 • 0 6 Chlordane • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • APPROVED 

4. 07 Dalapon • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • APPROVED 

4. 08 Dinoaeb .•••••••••.•••••••••.••••••••••••••.••••••• APPROVED 

4. 09 Diquac •.•.•••••••••••••••••..••••••••••••••••••••• APPROVED 

4 .10 Endochall •••••••••••••••••••.••••••••••••••••••••• APPROVED 

4. ll Endrin • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • APPROVED 

4.12 Glyphoaace •••••••••••••••••••••••••••••••••••••••• APPROVED 

4. 13 Hepcachlor • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • APPROVED 

4.14 Hepcachlor epoxide •••••••••••••••••••••••••••••••• ARPROVED 

4 • lS Hexachlorobenzen• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • APPROVED 

4.16 Hexachlorocyclopencadiene .•••••••••••••••••••••••• APPROVED 

4 • l 7 r.indane .•.. ·• • . • • • • • • • • • • • • . . • • • • • . • • . . • • • • . . • . . . . . APPROVED 

4. lS Met:hoxychlor ••••••••••••••••••••••••••••••.•..••.• APPROVED 

4 .19 Oxamyl (Vydat:el •••••.•••.••••••.•••••••••••••••••• APPROVED 

4. 20 Pencachlorophenol ..•••••.•••••••••••••••••••••••.• APPROVED 

4.21 Picloram. •••••••••••••••••••••••••••••••••••••••••• APPROVED 

4. 22 Simazine •.•••••••••••••••••••••••••••••••••••••••• APPROVED 

4. 23 Toxaphene . • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • APPROVED 

5. Radiochemistry 

S. Ol Gross alp11a • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • APPROVED 

5. 02 Groaa bet:a .•••••••••••••••..•.••••••••••••.•••••.• APPROVED 

5.03 Iodine-131 

5.04 Radium-226 

5.0S Radium-228 

NOT APPROVED 

APPROVED 

AR PROVED 

s. 06 Stroncium-90 ...................................... NOT APPROVED 

5.J7 Tricium ........................................... NOT A?PROV'ED 

-2-

LAB #: CAl40 

ISSUE DATE 
SXPIRATION DATE 

10/28/1994 
06/30/1995 

(or until List is reissued) 

Method 

SlS.l 

SlS.l 

sos 
S07 

S31.1 

sos 
SlS.l 

SlS.l 

S49 

SU 

sos 
S47 

sos 
sos 
sos 
S2S.l 

sos 
sos 
S31.l 

SlS.l 

SlS.l 

S07 

sos 

Alt Method 



Preventive :Ylaintenance 

13.1 Maintenance and Repair of Instruments 

Section No: 13 
Page: 1 of 1 

Revision No: 2.1 
Date: October 3~ 1994 

Routine maintenance of equipment is performed by the analyst when appropriate. The 
depanment supervisor must be notified immediately if any sign of serious malfunction 
occurs in any instrument so that he can decide if a qualified serviceman should be 
consulted. If warranted, instrument repair and calibration is performed by qualified 
service technicians (usually service representatives of the instrument manufacturer). A 
record containing the date, the nature of the problem, description of the repair, and the 
name of the technician is also kept. 

13 .2 Good Laboratory Practices 
Good laboratory practices are fallowed to prevent contamination of samples and 
standards. This includes the careful cleaning of glassware, and the use of disposable 
lab ware and containers when practical. Sample containers are monitored for 
contamination when received, according to lot number and proposed use. 

The bacteriology water is monitored for suitability. Standard plate count, electrical 
conductivity and residual chlorine are checked monthly. Heavy metals (including lead, 
cadmium, chromium, copper, nickel and zinc) are checked annually. 
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Specific Routine Procedures used to assess Data Precision, Accuracy, and 
Completeness 

Before analvtical data can be used. it is necessarv to determine the suitabilitv of the data for a 
given purpose. The characteristiC.S used to determine data suitability are precision, accuracy, 
and completeness. FGL Environmental deterimines these characteristics by using specific 
procedures, which are detailed in the following sections. 

14.1 Precision 
Precision is the measure of how closely replicate analyses agree. FGL Environmental uses 
Relative Percent Difference (RPD) to measure between duplicate analyses. 

Precision is monitored for nearly all methods by RPD's plotted on control charts. The 
mean RPD +I- 2 standard deviations are the warning limits, and the mean RPD +I- 3 
standard deviation are the control limits. To assess precision, FGL Environmental uses 
the following on a regular basis: 

(1) Duplicate samples 
(2) Duplicate Matrix Spikes 
(3) Control Charts 

14.1.1 Precision Calculation 
The RPD of duplicate samples is an absolute value from the following calculation: 

(First Sample Value - Second Sample Value) X 100 

(First Sample Value + Second Sample Value) I 2 

14.2 Accuracy 
Accuracy measures the deviation of the analytical value from the "true" or known value. 
The true value for field samples are never known, so accuracy measurements are made on 
the analysis of QC samples analyzed with field samples. 

Accuracy is monitored for nearly all methods by percent recoveries plotted on control 
charts. The mean recovery +I- 2 standard deviation are the warning limits, and the mean 
recovery +I- 3 standard deviation are the control limits. To assess accuracy, FGL 
Environmental uses the following on a regular basis: 

(1) Laboratory Control Samples 
(2) Matrix Spikes 
(3) Matrix Spike Duplicates 
(4) Surrogate Spikes 
(5) Control Charts 

14.2.1 Accuracy Calculations 
Percent recoveries are calculated as follows (identical units would be used through each 
calculation): 

Laboratory control sample percent recoveries: 

value found X 100 

true value 
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Specific Routine Procedures used to assess Data Precision, Accuracy, and 
Completeness 

14.2.1 Accuracv Calculations continued 
Spike percent recoveries: 

(spiked sample result - sample result) X 100 

spike amount added 

14.3 Completeness 
Completeness is defined by QAMS-005/80 as - a measure of the amount of valid data 
obtained from a measurement system compared to the amount that was expected to be 
obtained under correct normal conditions. 

By this definition the influence of the laboratory on completeness involves three areas: 
appropriate sample handling and storage, conformance to holding time requirements and 
data validity as measured by meeting acceptance criteria for the quality control 
parameters. We do not track completeness as a measurable form at this point. We do 
strive to provide data packages that are 100% complete and give explanations when there 
are deficiencies. 
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Corrective actions are necessarv when trends of more than one out-of- control situations 
occur. Corrective action reports are used to document the corrections made. Corrective 
actions are not nonnallv used in isolated out-of-control situations that have routine 
explanations as the data in these situations must be resolved before continuing and reporting 
analyses. 

15.1 Corrective Action Reports 
Each work area has a corrective action report logbook. When corrective actions are 
necessary, a corrective action report form (figure 15-1) is filled out identifying the analyst, 
date, method, client and lab number (if applicable), QA batch number (if applicable) 
problems encountered, investigation and proposed corrective actions. After implementing 
the actions another entry is required to verify that the problem was solved. This process 
may need to be repeated in some situations. The reports are on record and will be 
included in a project data package if that is required by the project plan. An example of 
a corrective action report form is shown in figure 15-1. 



Corrective Actions 

Figure 15-1 Corrective Action Report Form 
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Corrective Action Report Form 
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Problem Assigned To: --------------

Problem encountered: --------------------

Cause of the problem: --------------------

Corrective action: ----------------------

Closure of Investigation: 

Performed by: --------- Date: 
-----------~ 

Verified by:--------- Date: 
-----------~ 
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In order to insure that the Quality Assurance program at the lab maintains a high profile, 
there are several mechanisms in place which insure the QA information is routinely conveyed 
to laboratory management. This includes a formal monthly QA inspection summary report, 
reports on internal and external PE samples and summary reports for external system audits. 

16.l Monthly QA Inspection Summary Reports 
The QA Director or Officer prepares a report to all managers on a monthly basis. This is 
a two section report containing the following details: 

(1) All uncompleted non-conformance items, the manager responsible for resolving the 
item, and date found. 

(2) All completed non-conformance items, the manager responsible and the date 
resolved. 

This provides a historical record of progress in quality control and tracks 
non-conformance items that have not been resolved. This helps management prioritize on 
going non-conformance items. 

16.2 Performance Evaluation Failure Reports 
Evaluations of any failures on external PE samples are outlined by department supervisors 
and prepared by the QA Director or Officer for certifying agencies. Copies are given to 
the department supervisors and Lab Director. 

16.3 External System Audit Summary Reports 
After debriefing by the auditors a summary report is prepared by the QA Director or 
Officer for the supervisors and Lab Director. Rather than waiting for an audit report, 
this initiates corrective actions for any non-conformance items promptly. 
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Figure 16-1 FGL QA Inspection Summary Report Fonn 
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FGL QC Inspection Non-Comfonnance Summary Report 

Current Non-conformance Items 

Non-Comformance fcem Person Resp. 

Corrected Non-comfonnance Items 

Non-Comformance Teem Person Resp. 
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Date Found 

Date Found Date Comp. 
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FGL is dedicated to having state-of-the-art equipment throughout thelaboratory. The top 
quality equipment is essential to providing reliable data. Autosamplers are used when 
available and appropriate to increase throughput. The following is a list of equipment: 

Organics 

5 GCMS's -
1 HP 5890II/5972 with 7673A autosampler 
1 HP 589011/5972 with LSC3000/ ALS2016 autosampler 
1 HP 5890II/5971A with 7673A autosampler 
1 HP 5890/5970 with 7673A autosampler 
1 Finnigan XL 50 with LSC2000/ ALS2032 autosampler 

9 GC's -
2 HP 5890 with ECD + ECD detectors and 7673A autosampler 
1 HP 5890 with NPD + NPD detectors and 7673A autosampler 
1 HP 5890 with NPD + FPO detectors and 7673A autosampler 
1 HP 5890 with PID detector and LSC2000/ ALS2016 autosampler 
1HP5890 with FID detector and LSC2000/ALS2016 autosampler 
1 HP 5890 with FID detector 
1 HP 5890 with ELCD + ELCD detectors 
1 Varian 3700 with ECD + ECD detectors 
1 Varian 3700 with ECD + FPD + FID detectors 

2 HPLC's -
1 HP 1090 with UV and fluorescence detectors and postcolumn derivatization 
1 Hitachi system with diode array and fluorescence detectors 

2 IR's -
1 Perkin-Elmer 700 
1 Foxboro Miran lFF 

1 TOX -
1 MCI TOX IO 

1 TOC -
1ASTRO2001 

Inorganics 

1 ICP/MS -
Fisons PlasmaQuad 2 

2 ICP's -
l ARL 3410 with model 101 autosampler 
l Thermo-Jarrell Ash Atomscan 25 

2 Graphite Furnaces with Zeeman-AA -
l Perkin-Elmer SI OOZ with AS-60 autosampler 
1 Hitachi Z-8100 



Equipment List 

Inorganics continued 

2 Flame AA's -
2 Perkin-Elmer 5000 

2 Microwave Digesters -
2 CEM - MDS 2100 Microwave Digester 

2 IC's -

Section No: Appendix A 
Page: 2 of 2 

Revision No: 2.1 
Date: October 3, 1994 

2 Dionex 300 - Ion Chromatograph and Spectraphysics AS3SOO autosampler 

3 Autoanalyzer' s -
3 Technicon AA2 autoanalyzer 

3 UV/VIS Spectrophotometer's -
1 Perkin-Ehner Lambda 3 
1 Beckman model 24 

2 Nephelometers (turbidimeters) -
2 Seqouia-Turner model 690 

Radioactivitv 

1 Ganuna ray spectroscope -
1 Princeton Ganuna Tech 

1 Gas scintillation -
1 Radom SC-5 

1 Liquid scintillation autoanalyzer -
1 Packard 2500TR 

8 Proportional counter's -
5 NMC PCCllT Alpha counters 
2 Tennelec LB 1000 Alpha/Beta counters 
1 Tennelec LB 5100 Alpha/Beta counter with autosampler 

Microbiology 

3 Incubators 
3 Autoclaves 

Field Services 

11 Field vehicles 
8 Isco composite autosamplers 

LDIS capabilities 

3 Microvax with PCSA pathworks fileserver and Dbase IV 
80 DOS/OS2/\Vindows based computers 
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BLANK, DUPLICATE, AND SPIKE SAMPLE ANALYTICAL REPORTS 



~'!'l>l ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605186-1 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW5-1A Quarterly Sampling Area 317 
Sample Description: MW5/B/31/1A Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

QA/QC ID# 

TOTAL ORGANIC CARBON 

EPA SAMPLE SAMPLE 
CONSTITUENT METHOD UNITS DLR RESULTS 

TOC 415 . 1 mg IL 0 . 5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB BLANK 
DLR RESULTS 

0.5 ND 

DLR =Detection Limit for Reporting Purposes. MCL = Maxirrun Contaminant Level <··· indicates none determined.) 
~/L =Milligrams Per Liter (ppm) ND= Not Detected at or above the DLR. 

•=DLR adjusted because of dilutions, concentrations, or limited sample. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

~.s. 
Organic Laboratory Manager 

KAD/OHN:kdm 

Corpor1te Offlc11 & Llboratory 
PO Box 272 I 853 Corporation Strttt 
Santa Paula. CA 93061·0272 
TEL: I0518S!l-M10 

I~ /},;-t,/U. 
Darrell H. Nelson, B.S. 
Laboratory Director 

Office & l1bor1tory 
2500 Sl1geco1ch Road 
Stockton, CA 95215 
TS:I · .,IMIJQ41.,.0IAI 

Fltld Office 
Visalia.CA 
TEL: 209/734·9473 
s:.a.11· .,nan•u .. a.i~o; 



tii.i1il ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605186-2 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MWS-lA Quarterly Sampling Area 317 
Sample Description: MWS/C/31/lA Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

QA/QC ID# 

TOTAL ORGANIC HALOGENS 

EPA SAMPLE SAMPLE 
CONSTITUENT METHOD UNITS DLR RESULTS 

TOX 9020 ug/L 5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB BLANK 
DLR RESULTS 

5 ND 

DLR =Detection Limit for Reporting Purposes. MCL •Maxi~ Contaminant Level (--- indicates none determined.) 
ug/L =Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR. 

•=DLR adjusted because of dilutions, concentrations, or limited sample. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

~o,B.S. 
Organic Laboratory Manager 

KAD/DHN:kdm 

Corporate Offlctt • Llboratory 
PO Box 272 I 853 Corporation Street 
Santa Paula. CA 93061-<>272 
TS:t • AnCJCCQ..ftGtft 

,~fvr /), 17,f\/• 
Darrell H. Nelson, B.S. 
Laboratory Director 

Office • Llboratory 
2500 Stagecoach Road 
Stockton. CA 95215 

Fleld Office 
Visalia. CA 
TEL: 2091734·1M73 



Ii(~~ ENVIRONMENTAL 

ANALITICAL CHEMISTS 

July 18, 1996 LAB No: SP 605186-3 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW5-1A Quarterly Sampling Area 317 
Sample Description: MW5/0/31/1A Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : VOA Extracted 
Preservatives: Analyzed 

QA/QC ID# 

EPA METHOD 624 

SAMPLE SAMPLE 
CONSTITUENT DLR RESULTS 

ug/L ug/L 

Trichloroethylene 0.5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070201H A 

LAB 
DLR 

ug/L 

0.5 

BLANK 
RESULTS 
ug/L 

ND 

SAMPLE LAB BLANK 
SURROGATES AR % REC. AR % REC. 

l,2-Dichloroethane-d4 40-140 99 40-140 94 
Toluene-dB 64-139 98 64-139 95 
BFB 50-149 89 50-149 86 

DLR• Detection Limit for Reporting Purposes. MCL • Maxi11U11 Contemlnant Level <··· indicates none determined.) 
ug/L • Mlcrogrems Per Liter (ppb) ND • Not Detected at or above the DLR. AR ., Acceptable Range 

• • DLR adjusted because of di lutlons, concentrations, or limited sample. 

«.iiYiOUflf1ah B. S. 
Organic Laboratory Manager 

KAD/DHN:kdm 

Corporate Oftlc11 & Llboralory 
PO Sox 272 I 153 Corporllion StrHt 
Santa Paula, CA 93061 ·0272 

~-/uY /), t-J,tJ . 
oarreITT.Nels on, B. S. 
Laboratory Director 

Office & Llboralory 
2500 Stageco1eh Road 
Slockton. CA 95215 

Fltld Office 
Visalia.CA 
TEL: 209f734·H73 



~ E1 l VlnU~riE1 l t"'AL 

Analytical Chemists 

July 18, 1996 ORGANIC Quality Assurance Report for sample: 605186 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

BATCH EPA 
Constituent ID Method 

1,2-Dichloroethane-d4 OH10A 624 
Toluene-d8 0H10A 624 
BFB OH10A 624 
Trichloroethylene 0H10A 624 
TOC OA 2A 415.1 
TOX OA 2A TOX 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
mg/L 
ug/L 

CALIBRATION QA/QC 
Type Cone. X REC AR 

LCS 10.0 93. 7 40-140 
LCS 10.0 96.3 64-139 
LCS 10.0 90.6 50-149 
LCS 10.0 86.2 37-151 
LCS 50.0 98.0 75-125 
CCV 10.0 100 74-116 

FGL ID= 19960702 N/A =>Not Applicable NOTE=> See note Indicated below. 

Notes: 

MET HOO QA/QC 
NOTE Type Cone. X REC X REC AR 

BS 10.0 93.4 94.7 40-140 
BS 10.0 95.3 95.2 64-139 
BS 10.0 87.0 85.9 50-149 
BS 10.0 93.4 96.8 37-151 
MS 50.0 112 106 75-125 
MS 100 123 3150 75-125 

X DIF MAV NOTE 

1.4 30.0 
0.1 30.0 
1.3 30.0 
3.5 23.0 
5.5 20.0 

185 20.0 105 

105 Lab error determined to be the cause. The problem was identified and does not affect the samples. 
Batch qualified by LCS, and/or CCV. 

KAD/DHN:kdm 

Corporate O!fjces & Laboratory 
P.O. Box 272 I 853 Corporation Street 
Santa Paula. CA 93061 ·0272 

Office & Laboratory 
2500 Stagecoach Road 
Stockton, CA 95215 

FGL ENVIRONMENTAL, INC. 

B.S., QA Director 

Field Office 
Visalia. California 
TEL: (209) 734-9473 



l(~fii ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605187-1 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW6-1A Quarterly Sampling Area 317 
Sample Description: MW6/B/31/1A Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

QA/QC ID# 

TOTAL ORGANIC CARBON 

EPA SAMPLE SAMPLE 
CONSTITUENT METHOD UNITS DLR RESULTS 

TOC 415.1 mg/L 0.5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB BLANK 
DLR RESULTS 

0.5 ND 

DLR •Detection Limit for Reporting Purposes. MCL c Maxill'Llll Contaminant Level <--- indicates none determined.) 
~/L c Milligrams Per Liter (ppm) ND= Not Detected at or above the DLR. 

+=DLR adjusted because of dilutions, concentrations, or limited s~le. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

~rina'h:o, B.S. 
Organic Laboratory Manager 

KAD/OHN:kdm 

Corpontt Offlctt a. Llbortlory 
PO Box 272 I 853 Corporation Street 
Santa Paula. CA 93061·0272 
TEL: 8051659-Gll 1 O 

~~12..f:NV· 
Da/rellH.N; son: B. s. 
Laboratory Director 

Office a. Laboratory 
2500 Stagecoach Road 
Stockton. CA 115215 
TEL: 2091942·0181 

Fltld Office 
Visalia, CA 
TEL: 209/734·9473 
FAX: 20ll/734-11435 



a!i) ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605187-2 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW6-1A Quarterly Sampling Area 317 
Sample Description: MW6/C/31/1A Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

QA/QC ID# 

TOTAL ORGANIC HALOGENS 

EPA SAMPLE SAMPLE 
CONSTITUENT METHOD UNITS DLR RESULTS 

TOX 9020 ug/L 5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB BLANK 
DLR RESULTS 

5 ND 

DLR = Detection Limit for Reporting Purposes. MCL s MaxilR.lll Contaminant Level <··· indicates none determined.) 
ug/L s Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR. 

•=DLR adjusted because of dilutions, concentrations, or limited sanple. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

~n!oo,=;:S, 
Organic Laboratory Manager 

KAD/DHN:kdm 

Corpo11te OHlcea l Laboratory 
PO Box 272 I 153 Corporation Street 
Santa Paula, CA 93061 ·0272 
TEL: 805l659-o910 

I~ /),;-1,/V. 
Darrell H. Nelson, B.S. 
Laboratory Director 

Office l Laboratory 
2500 Stagecoach Road 
Stoc:kton. CA 95215 
TEL: 2091942·0111 

Field Office 
Visalia, CA 
TEL: 209/734·9473 
FAX: 2otl734·1435 



ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605187-3 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW6-1A Quarterly Sampling Area 317 
Sample Description: MW6/0/31/1A Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : VOA Extracted 
Preservatives: Analyzed 

QA/QC ID# 

EPA METHOD 624 

SAMPLE SAMPLE 
CONSTITUENT DLR RESULTS 

ug/L ug/L 

Trichloroethylene 0.5 ND 

SAMPLE 
SURROGATES AR % REC. 

l,2-Dichloroethane-d4 40-140 98 
Toluene-dB 64-139 98 
BFB 50-149 89 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070201H A 

LAB 
DLR 

ug/L 

0.5 

BLANK 
RESULTS 
ug/L 

ND 

LAB BLANK 
AR % REC. 

40-140 94 
64-139 95 
50-149 86 

DLR • Detection Limit for Reporting Purposes. MCL • Maxi111.111 Cont1111inant Level (··· indicates none determined.) 
ug/L • Micrograms Per Lfter (ppb) ND • Not Detected 1t or 1bove the DLR. AR = Acceptable Range 

• = DLR 1djusted because of dilutions, concentrations, or limited s1111>le. 

If you have any questions, please call. 

?~ENTA-LL __ _ 

~,B.S. 
Organic Laboratory Manager 

KAD/DHN:kdm 

Corporate Ofllctt l Laboratory 
PO Box 272 I 853 Corporation Slrttl 
Santa Paula, CA 93061-0272 
TEL: 8051659-C>910 

,~jn: /). ;-t,;v. 
Darrell H. Nelson, B.S. 
Laboratory Director 

Ofllct l Laboratory 
2500 Stagecoach Road 
Stockton. CA 95215 
TEL: 21H1111•2-0181 

Fltld Ofllet 
Visalia. CA 
TEL: 209/73'·9473 
S:.t. lt• 'l'IQ/7'U..A.t.~t; 



• En Vln011rfEn f AL 

Analytical Chemists 

July 18, 1996 ORGANIC Quality Assurance Report for sample: 605187 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

BATCH EPA 
Constituent ID Method 

1,2-Dichloroethane-d4 OH10A 624 
Toluene-dB OH10A 624 
BFB OH10A 624 
Trichloroethylene OH10A 624 
TOC OA 2A 415.1 
TOX OA 2A TOX 

Unfts 

ug/l 
ug/l 
ug/l 
ug/L 
mg/l 
ug/L 

CALIBRATION QA/QC 
Type Cone. X REC AR 

LCS 10.0 93.7 40-140 
LCS 10.0 96.3 64-139 
LCS 10.0 90.6 50-149 
LCS 10.0 86.2 37-151 
LCS 50.0 98.0 75-125 
CCV 10.0 100 74-116 

FGL ID= 19960702 N/A =>Not Applicable NOTE=> See note indicated below. 

Notes: 

METHOD QA/QC 
NOTE Type Cone. X REC X REC AR 

BS 10.0 93.4 94.7 40-140 
BS 10.0 95.3 95.2 64-139 
BS 10.0 87.0 85.9 50-149 
BS 10.0 93.4 96.8 37-151 
MS 50.0 112 106 75-125 
MS 100 123 3150 75-125 

X DIF MAV NOTE 

1.4 30.0 
0.1 30.0 
1.3 30.0 
3.5 23.0 
5.5 20.0 

185 20.0 105 

105 Lab error determined to be the cause. 
Batch qualified by LCS, and/or CCV. 

The problem was identified and does not affect the samples. 

KAD/OHN:kdm 

Corporate Offices & Laboratory 
P.O. Box 2n t 853 Corporation Street 
Santa Paula, CA 93061 ·0272 

Office & Laboratorv 
2500 Stagecoach Road 
Stockton, CA 95215 
TCI . ,,,no' 011.,.nH~1 

INC. 

Reid Office 
Visalia. California 
TEL: (209) 734·9473 
'-Anhi!o· l?MI 7~7-?~QQ 



APPENDIXG 

ANALYTICAL REPORTS FOR GROUND WATER MONITORING PARAMETERS 



ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605182-1 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Inorganic Analysis 

Sample Site: MWl Quarterly Sampling Area 
Description: MWl/A/31 

317 
Sampled 
Received 
Completed 
QA/QC ID# 

Sampled by : Abdun-Nur/Bricker 
Type of Sample: Monitoring Well 

Analytical Results 

CONSTITUENT 

Conductivity 
pH 

METHOD 

25108 
4500-H B 

UNITS 

umhos/cm2 
units 

June 26, 1996 
June 26, 1996 
July 1, 1996 
60518201-

DLR 

1 

RESULTS 

760 
7.7 

DLR =Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR. 
ug/L =Micrograms Per Liter (ppb) mg/L =Milligrams Per Liter (ppn) mg/kg= Milligrams Per Kilogram 

+=DLR adjusted because of dilutions, concentrations, or limited sarrple. 
Preservatives: (1) Cool 4"C Containers: (a) Plastic 

If you have any questions, please call. 

~.s. 
Environmental Chemist 

YR/DHN:kdm 

Corponitt Offlct1 & Laboratory 
PO Box 272 I 853 Corporalion StrHI 
Santa Paula, CA 93061-0272 
TEL: I051659-o910 

FGL ENVIRONMENTAL 

rrell H. Nelson, B.S. 
Laboratory Director 

Office & Laboratory · 
2500 Stagecoach Road 
Stoct<lon. CA 95215 
TEL: 2091942-0181 

Fltld Office 
Visalia, CA 
TEL: 2091734-~73 
C.&Y• ~ftQ/'T'l .... A .. 'lC:. 



tinM ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605182-2 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MWl Quarterly Sampling Area 317 
Sample Description: MWl/B/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

QA/QC ID# 

TOTAL ORGANIC CARBON 

EPA SAMPLE SAMPLE 
CONSTITUENT METHOD UNITS DLR RESULTS 

TOC 415.1 mg/L 0.5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB BLANK 
DLR RESULTS 

0.5 ND 

DLR• Detection Limit for Reporting Purposes. MCL • Maxilllll'I Contaminant Level (··· indicates none determined.) 
~/L •Milligrams Per Liter (ppn) ND =Not Detected at or above the DLR. 

t =DLR adjusted because of dilutions, concentrations, or limited sample. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

~s. 
Organic Laboratory Manager 

KAD/DHN:kdm 

Corporate Office• I Laboratory 
PO Box 272 I 853 Corporalion StrHI 
Santa Paull. CA 93061-0272 
TEL: ll05165t-ot10 

~ ,P,n,/1-l· 
rarrel1i.e1SOn, B.S. 
Laboratory Director 

Office & L1boratory 
2500 S11oeco1ch Road 
Stocltlon. CA 95215 
TS:I · '7nGJG.._,_ntat 

Field Office 
Visalia.CA 
TEL: 209l7:M·~73 



ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605182-3 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MWl Quarterly Sampling Area 317 
Sample Description: MWl/C/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

QA/QC IO# 

TOTAL ORGANIC HALOGENS 

EPA SAMPLE SAMPLE 
CONSTITUENT METHOD UNITS DLR RESULTS 

TOX 9020 ug/L 5 NO 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB BLANK 
DLR RESULTS 

5 NO 

DLR "'Detection Limit for Reporting Purposes. MCL • Maxinun Contaminant Level (··· indicates none determined.) 
ug/L =Micrograms Per Liter (ppb) NO = Not Detected at or above the DLR. 

• =DLR adjusted because of dilutions, concentrations, or limited sample. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

KAD/OHN:kdm 

Corporate Olflc11 & Labor11ory 
PO Box 272 I 853 Corporation Street 
Santa Paula, CA 9306 t -0272 
TEL: 80Ste59-o910 

~;@Y D.1r-1,;J · 
Darrell H. Nelson, B.S. 
Laboratory Director 

Office & Labor11ory 
2500 S1ag1coach Road 
Stockton, CA 95215 
TEL: 2091942·0181 

Fltld Office 
Visalia. CA 
TEL: 209t73"-~73 
S:.&V• 'MQ/7'1.ol.U'lo; 



1(11~ ENVIRONMENTAL 
-====-

ANALYTICAL CHEMISTS 

July 18, 1996 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

Sample Site: MWI Quarterly Sampling 
Description: MWl/H/31 
Sampled by : Abdun-Nur/Bricker 
Type of Sample: Monitoring Well 

Area 

Analytical 

CONSTITUENT METHOD 

Chloride 41108 
Sulfate 41108 

LAB No: SP 605182-4 

RE: Inorganic Analysis 

317 
Sampled June 26, 1996 
Received June 26, 1996 
Completed July 5' 1996 
QA/QC ID# 60518204-

Results 

UNiTS DLR RESULTS 

mg/L 10• 150 
mg/L I 13 

DLR =Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR. 
ug/L =Micrograms Per Liter (ppb) mg/L =Milligrams Per Liter (ppn) mg/kg= Milligrams Per Kilogram 

t =DLR adjusted because of dilutions, concentrations, or limited safllJle. 
Preservatives: (1) Cool 4°C Containers: (a) Plastic 

If you have any questions, please call. 

FGL ENVIRONMENTAL 

y'~ arrell H. Nelson, B.S. 
Environmental Chemist Laboratory Director 

YR/DHN:kdm 

Corporate Offices l Llbor1tory Office & Llbor1tory 
2500 Stagecoach Road 
Slockton. CA 952 I 5 
TEL· 2Mlll,2-0181 

Fltld Office 
Vlsali1, CA PO Box 272 I 853 Corporllion Street 

Santa P1ula. CA 93061-0272 
TEL: 8051659-0910 

TEL: 20917~·9473 
S:.AY· .,ft417U .... "lt;. 



II.fl~ ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605182-5 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MWl Quarterly Sampling Area 317 
Sample Description: MWl/0/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : VOA Extracted 
Preservatives: Analyzed 

QA/QC ID# 

EPA METHOD 624 

SAMPLE SAMPLE 
CONSTITUENT DLR RESULTS 

ug/L ug/L 

Trichloroethylene 0.5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070201H A 

LAB 
DLR 

ug/L 

0.5 

BLANK 
RESULTS 
ug/L 

ND 

SAMPLE LAB BLANK 
SURROGATES AR % REC. AR % REC. 

l,2-Dichloroethane-d4 40-140 94 40-140 94 
Toluene-dB 64-139 97 64-139 95 
BFB 50-149 87 50-149 86 

DLR• Detection Limit for Reporting Purposes. MCL • Maxilll.l11 Contaminant Level <--- indicates none determined.) 
ug/L • Mlcrogr11111S Per Liter (ppb) ND • Not Detected 1t or above the DLR. AR • Acceptable Range 

• •DLR ldjusted because of dilutions, concentrations, or limited s~le. 

If you have any questions, please call. 

FGL ENVIRONMENTAL 

ly A. unnahoo, B.S. 
Organi Laboratory Manager 

KAD/DHN:kdm 

Corpor1t1 Offices • Llbor1tory 
PO Box 272 I 853 Corpor1tion Street 
S1nta Paula. CA 9306Hl272 
TEL: I05/6Sll.(Kl10 

.~ ~ j),)-/,A}. 
Darrell H. Nelson, B.S. 
Laboratory Director 

Office • Llbor1lory 
2500 S11g1co1ch Ro1d 
Stockton. CA 95215 
TC::I • "ll\ft~ .. ~-l\ilA4 

Fltld Office 
Vl11li1.CA 
TEL: 209f734·9473 



lile1~ ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

Sample Site: MWl Quarterly Sampling Area 
Description: MWl/R/31 
Sampled by : Abdun-Nur/Bricker 
Type of Sample: Monitoring Well 

317 

LAB No: SP 605182-6 

RE: Inorganic Analysis 

Sampled 
Received 
Completed 
QA/QC ID# 

June 26, 1996 
June 26, 1996 
July 3, 1996 
60518206-

Analytical Results 

CONSTITUENT 

Iron 
Manganese 
Sodium 

METHOD 

200.7 
200.8 
200.7 

UNITS 

ug/L 
ug/l 
mg/L 

DLR 

50 
0.5 
1 

RESULTS 

ND 
2.1 

53 

DLR • Detection Limit for Reporting Purposes. ND s Not Detected at or above the DLR. 

MCL 

300 
50 

ug/L s Micrograms Per Liter (ppb) irg/L =Milligrams Per Liter (ppm) mg/kg= Milligrams Per Kilogram 
•=DLR adjusted because of dilutions, concentrations, or limited sarrple. 

Preservatives: (1) Cool 4°C (2) HN03 pH < 2 Containers: (a) Plastic 

If you have any questions, please call. 

YR/DHN:kdm 

Corporate Offlctt & Laboratory 
PO Box 272 I 853 Corporation SlrHI 
Santa Paula, CA 93061-0272 
Tl:t . •1M1: .. ac..n. ftft •" 

arrell H. Nelson, B.S. 
Laboratory Director 

Office I laboratory 
2500 Stagecoach Road 
Slocklon. CA 952 t 5 

Fleld Office 
Visalia, CA 
TEL: 2091734·9473 



{Qr E11Vl'nvf11·fE11fA1..1 

Analytical Chemists 

July 18, 1996 INORGANIC Quality Assurance Report for sample: 605182 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

BATCH 
Constituent ID Method Units 

Iron 1A OB 200.7 ug/L 
Manganese 7E 2A 200.8 ug/L 

Sodiun 1A OB 200.7 mg/L 

Chloride 9A 2B 41108 mg/L 

Conductivity SA OA 25108 lll'hos/c2 
pH OA OA 4500-H B t.nits 
Sulfate 9A 28 41108 mg/L 

BLANK QA/QC 
DLR Result NOTE Type 

50 ND CCV 
0.50 ND CCV 
1.0 ND CCV 
1.0 ND CCV 
1.0 ND CCV 

N/A CCV 
1.0 ND CCV 

CALIBRATION QA/QC METHOD QA/QC 
Cone. X REC AR NOTE Type Cone. X REC X REC AR 

10000 101 90-110 MS 500 88.0 89.9 75-125 
250 108 90-110 MS 83.3 93.6 92.6 75-125 
10.0 99.5 90-110 MS 20.0 109 114 75-125 
20.0 91.9 90-110 MS 200 95.8 91.0 85-111 

1410 96.8 75-125 Oup 2160 N/A N/A N/A 
8.00 99.6 90-110 Dup 10.1 N/A N/A N/A 

20.0 99.4 90-110 MS 200 98.2 97.5 80-120 

X DIF MAV NOTE 

1.9 20.0 
1.1 20.0 
1.2 20.0 
1.4 4.1 
o.o 1.3 
0.0 1.4 
0.2 20.0 

FGl ID = 19960626 ND => Not Detected at ar above DLR. DLR => Detection Limit for Reporting purposes. N/A •> Not Applicable NOTE => See note indicated below. 

VR/DHN:kdm 

Corporate Offices & Laboratory 
P.O. Box 2721853 Corporation Street 
Santa Paula. CA 93061-0272 

Office & Laboratory 
2500 Stagecoach Road 
Stockton, CA 95215 
..,.,.., ,,.,,..,,..,, nA'"i ""n" 

FGL ENVIRONMENTAL, INC. 

~'l!?r ¥,w. 
r-_ v ~ Kurt Wilk1nson,.S., QA Director 

Aeld Office 
Visalia, California 
TEL: (209) 734·9473 
~.4,..,ki1n· l'?no' 717 ?"lOO 



~ c;vr;:nr;~1E~;T1.:.. 

Analytical Chemists 

July 18, 1996 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

BATCH EPA 
Constituent ID Method 

1,2-Dichloroethane-d4 OH10A 624 
Toluene-dB 0H10A 624 
BFB 0H10A 624 
Trichloroethylene OH10A 624 
TOC OA 2A 415.1 
TOX OA 2A TOX 

Units 

ug/l 

ug/l 
ug/l 

ug/l 

mg/l 

ug/l 

ORGANIC Quality Assurance Report for sample: 605182 

CALIBRATION QA/QC METHOD QA/QC 
Type Cone. X REC AR NOTE Type Cone. X REC X REC AR 

LCS 10.0 93. 7 40-140 BS 10.0 93.4 94.7 40-140 
LCS 10.0 96.3 64-139 BS 10.0 95.3 95.2 64-139 
LCS 10.0 90.6 50-149 BS 10.0 87.0 85.9 50-149 
LCS 10.0 86.2 37-151 BS 10.0 93.4 96.8 37-151 
LCS 50.0 98.0 75-125 MS 50.0 112 106 75-125 
CCV 10.0 100 74-116 MS 100 123 3150 75-125 

FGL ID= 19960702 N/A =>Not Applicable NOTE=> See note indicated below. 

Notes: 

X DIF MAY NOTE 

1.4 30.0 
0.1 30.0 
1.3 30.0 
3.5 23.0 
5.5 20.0 

185 20.0 105 

105 Lab error determined to be the cause. The problem was identified and does not affect the samples. 
Batch qualified by LCS, and/or CCV. 

KAD/DHN:kdm 

Corpora1e Offices & Laboratory 
P.O. Box 272 1853 Corporation Street 
Santa Paula, CA 93061-0272 
Tl=I • 11mi;1 i:;i;q.0910 

Office & Laboratory 
2500 Stagecoach Road 
Stockton, CA 95215 
TEL: (209) 942-0181 

FGL ENVIRONMENTAL, INC. 

urt Wilkinson, B.S., QA Director 

Fjeld Office 
Visalia, California 
TEL: (209) 734·9473 
Mobile: (209) 737-2399 



I~"~ ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605183-1 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Inorganic Analysis 

Sample Site: MW3 Quarterly Sampling Area 317 
Description: MW3/A/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Type of Sample: Monitoring Well Completed 

CONSTITUENT 

Conductivity 
pH 

QA/QC IO# 

Analytical Results 

METHOD 

25108 
4500-H B 

UNITS 

umhos/cm2 
units 

June 26, 1996 
June 26, 1996 
July 1, 1996 
60518301-

DLR 

1 

RESULTS 

600 
7.9 

DLR =Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR. 
ug/L =Micrograms Per Liter (ppb) ~/L =Milligrams Per Liter (ppm) mg/kg= Milligrams Per Kilogram 

•=DLR adjusted because of dilutions, concentrations, or limited SalllJle. 
Preservatives: (1) Cool 4°C (2) H2S04 pH < 2 Containers: (a) Plastic 

If you have any questions, please call. 

I~ 
Yee Ren, M.S. 
Environmental Chemist 

YR/DHN:kdm 

Corporate OfflcH I Laboratory 
PO Box 272 11153 Corporation Street 
Santa Paula, CA 93061-0272 
TEL: 8051659-o910 

arrell H. Nelson, B.S. 
Laboratory Director 

Office I L1bor11ory 
2500 Stegecoach Road 
Stoekton. CA 95215 

Field Office 
Viaalia. CA 
TEL: 2otl73'·9473 



q;;; ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605183-2 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW3 Quarterly Sampling Area 317 
Sample Description: MW3/B/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

QA/QC ID# 

TOTAL ORGANIC CARBON 

EPA SAMPLE SAMPLE 
CONSTITUENT METHOD UNITS DLR RESULTS 

TOC 415 .1 mg/L 0. 5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB BLANK 
DLR RESULTS 

0.5 ND 

DLR •Detection Limit for Reporting Purposes. HCL • HaxillUll Contaminant Level <··· indicates none determined.) 
~/L •Milligrams Per Liter (ppll) ND= Not Detected at or above the DLR. 

•=DLR adjusted because of dilutions, concentrations, or limited s~le. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

ell A. Dunnahoo, B.S. 
Organic Laboratory Manager 

KAD/DHN:kdm 

Corponitt Offices • Laboratory 
PO Box 272 I 153 Corporation Slreel 
hnla P1Ula. CA 93061-0272 
TEL: 1051659-o910 
~Alf• M~UIC ..... 7!> 

,~;/Pr !Jr111J. 
Darrell H. Nelson, B.S. 
Laboratory Director 

Office l Laboratory 
2500 Stagecoach Road 
Slocklon. CA 95215 
TEL: 209/942·0111 

Field Office 
Viaatia. CA 
TEL: 2091734·9473 
FAX: 2091734·1435 



~ ENVIRONMENTAL 

ANALYrICAL CHEMISTS 

July 18, 1996 LAB No: SP 605183-3 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW3 Quarterly Sampling Area 317 
Sample Description: MW3/C/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

QA/QC ID# 

TOTAL ORGANIC HALOGENS 

EPA SAMPLE SAMPLE 
CONSTITUENT METHOD UNITS DLR RESULTS 

TOX 9020 ug/L 5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB BLANK 
DLR RESULTS 

5 ND 

DLR s Detection Limit for Reporting Purposes. MCL • Maxin.111 Contaminant Level <--- indicates none determined.) 
ug/L s Micrograms Per Liter (ppb) NO • Not Detected at or above the DLR. 

•=DLR adjusted because of dilutions, concentrations, or limited sample. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

KAD/DHN:kdm 

Corporate Offices I Laboratory 
PO Box 272 I 853 Corporation StrHI 
Santa Paula. CA 93061-0272 
TEL: IOSt659-ot10 

~~ f).~;J. , I 
Darrell H. Nelson, B.S. 
Laboratory Director 

Office I Laboratory 
2500 Stagec:oach Road 
Stoctdon. CA 95215 
Tl=l · ::H'IGXl<17..0111t 

Flficl Office 
Viulia,CA 
TEL: 20t/734·9473 



ti.Ha ENVIRONMENTAL 
--...-

ANALYTICAL CHEMISTS 

July 18, 1996 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

Sample Site: MW3 Quarterly Sampling 

LAB No: SP 605183-4 

RE: Inorganic Analysis 

Area 317 
Description: MW3/H/31 Sampled June 26, 1996 
Sampled by : Abdun-Nur/Bricker Received June 26, 1996 
Type of Sample: Monitoring Well Completed June 26, 1996 

QA/QC IO# 60518304-

Ana 1.vt i ca 1 Results 

CONSTITUENT METHOD UNITS DLR RESULTS 

Chloride 41108 mg/L 1 31 
Sulfate 41108 mg/L 1 78 

DLR •Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR. 
ug/L •Micrograms Per Liter (ppb) mg/L =Milligrams Per Liter (ppm) mg/kg =Milligrams Per Kilogram 

•=DLR adjusted because of dilutions, concentrations, or limited S811'ple. 
Preservatives: (1) Cool 4"C (2) H2S04 pH < 2 Containers: (a) Plastic 

If you have any questions, please call. 

1eeRenJM.s. 
Environmental Chemist 

YR/DHN:kdm 

Corporal• Ottlct1 I Labortlory 
PO Box 272 I 853 COfPO(ation Slrttl 
Santa Paula. CA 93061-0272 
TEL: IOSle59-o910 

FGL ENVIRONMENTAL 

arrell H. Nelson, 8.S. 
Laboratory Director 

Ottlct I labofllOry 
2500 Stagecoach Road 
Slockton. CA 952 I 5 
TEL: 209/!l42·0181 

Fltld Offlct 
Visalia, CA 
TEL: 209/734·9473 
S: .&. V • '!MWl/'71_.. _._,,.'IC 



at ENVIRONMENTAL 
""""'==='"' 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605183-5 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW3 Quarterly Sampling Area 317 
Sample Description: MW3/0/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : VOA Extracted 
Preservatives: Analyzed 

QA/QC ID# 

EPA METHOD 624 

SAMPLE SAMPLE 
CONSTITUENT DLR RESULTS 

ug/L ug/L 

Trichloroethylene 0.5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070201H A 

LAB 
DLR 

ug/L 

0.5 

BLANK 
RESULTS 
ug/L 

ND 

SAMPLE LAB BLANK 
SURROGATES AR % REC. AR % REC. 

l,2-Dichloroethane-d4 40-140 96 40-140 94 
Toluene-dB 64-139 98 64-139 95 
BFB 50-149 88 50-149 86 

DLR • Detection Limit for Reportfn; Purposes. HCL • Maxlnun Contlminent Level (··· indicates none determined.) 
ug/L • Micrograms Per Liter (ppb) ND • Not Detected at or above the DLR. AR • Acceptable Range 

• • DLR adjusted because of dilutions, concentrations, or l lmited saq>le. 

See attached for Quality Assurance report. If you have any questions, please call. 

KAD/DHN:kdm 

~ ~ lJ,J-/t!U. 
orr:reiii. Nelson, B. S. 
Laboratory Director 

Cofpor1tt Offtce1 & Llbor1tory Office & Llboretory 
2500 Stagecoach Road 
Stockton. CA 952 t 5 

Fltld Office 
Vitalia, CA PO Box 272 I 153 Corporation Street 

Santa Paula. CA 930eH>272 
TEL: IG!llf!Sll-M10 

TEL: 20tll734·94 73 
Ttt:.1. ~-~-..A•lll• 



0;:~; ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605183-6 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Inorganic Analysis 

Sample Site: MW3 Quarterly Sampling Area 317 
Description: MW3/R/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Type of Sample: Monitoring Well Completed 

CONSTITUENT 

Iron 
Manganese 
Sodium 

QA/QC ID# 

Analytical Results 

METHOD 

200.7 
200.8 
200.7 

UNITS 

ug/L 
ug/L 
mg/L 

DLR 

50 
0.5 
1 

June 26, 1996 
June 26, 1996 
July 3, 1996 
60518306-

RESULTS 

ND 
3.3 

61 

DLR = Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR. 

MCL 

300 
50 

ug/L =Micrograms Per Liter (ppb) mg/L s Milligrams Per Liter (ppn) mg/kg= Milligrams Per Kilogram 
•=DLR adjusted because of dilutions, concentrations, or limited salllJle. 

Preservatives: (1) Cool 4°C (2) HN03 pH < 2 Containers: (a) Plastic 

If you have any questions, please call. 

Environmental Chemist 

YR/DHN:kdm 

Corporate Office• • Laboretory 
PO Box 272 I 153 Corporation StrHt 
Santa Paula. CA 113061-0272 
TEL: IOSll59-o910 

FGL ENVIRONMENTAL 

arrell H. Nelson, B.S. 
Laboratory Director 

Office • L1boratory 
2500 Slagecoach Road 
Stockton. CA 115215 
TS:I · l>nGIQ .. l>.fttAt 

Field Office 
Visalia, CA 
TEL: 209/734·9473 
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Analytical Chemists 

July 18, 1996 INORGANIC Quality Assurance Report for sample: 605183 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

BATCH 
Ccnstituent ID Method Units 

Iron 1A OB 200.7 ug/L 
Manganese 7E 2A 200.8 ug/L 
Sodiun 1A OB 200.7 mg/L 
Chloride OA 2A1 41108 mg/L 
Corductivity SA OA 2510B umos/c2 
ptl OA OA 4500-H B tnits 
sulfate DA 2A1 4110B mg/L 

BLANK QA/QC 
DLR Result NOTE Type 

50 NO CCV 
0.50 NO CCV 

1.0 ND CCV 
1.0 NO CCV 
1.0 ND CCV 

N/A CCV 
1.0 ND CCV 

CALIBRATION QA/QC METHOD QA/QC 
Cone. X REC AR NOTE Type Cone. X REC X REC AR 

10000 101 90-110 MS 500 88.0 89.9 75-125 
250 108 90-110 MS 83.3 93.6 92.6 75-125 
10.0 99.5 90-110 MS 20.0 109 114 75-125 
20.0 90.7 90-110 MS 200 128 125 86-106 

1410 96.8 75-125 Dup 2160 N/A N/A N/A 
8.00 99.6 90-110 Dup 10.1 N/A N/A N/A 

20.0 99.2 90-110 MS 200 475 472 80-120 

X DIF MAY NOTE 

1.9 20.0 
1.1 20.0 
1.2 20.0 
2.4 4.2 410 
0.0 1.3 
0.0 1.4 
0.5 20.0 410 

FGL ID ,. 19960626 ND => Not Detected at ar above DLR. DLR => Detection Limit for Reporting purposes. N/A => Not Applicable NOTE => See note indicated below. 

Notes: 
410 Matrix Spike (MS) not within Acceptance Range (AR) and/or Relative Percent Difference (RPO) not within 

Maximum Allowable Value (MAV). Batch qualified based on the LCS, CCV, or ICV recovery. 

YR/OHN:kdm 

Corporate Ofljces & Laboratory 
P.O. Box 272 I 853 Corporation Street 
Santa Paula, CA 93061 ·0272 
TC! . rQne::' ,::c:;o.nQH'I 

Office & Laboratory 
2500 Stagecoach Road 
Stockton, CA 95215 
TEL· 12091942-0181 

FGL ENVIRONMENTAL, INC. 

~'far /<. tJ . 
i:- v- I 

Kurt Wilkinson, B.S., QA Director 

Reid Office 
Visalia, California 
TEL: (209) 734·9473 
Mobile· (2091 737-2399 
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Analytical Chemists 

July 18, 1996 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

BATCH EPA 
Constituent 10 Method 

1,2-0ichloroethane·d4 0H10A 624 
Toluene·d8 OH10A 624 
BFB OH10A 624 
Trichloroethylene 0H10A 624 
roe OA 2A 415.1 
TOX OA 2A TOX 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
mg/L 
ug/L 

ORGANIC Quality Assurance Report for sample:.605183 

CALIBRATION QA/QC METHOD QA/QC 
Type Cone. X REC AR NOTE Type Cone. X REC X REC AR 

LCS 10.0 93. 7 40-140 BS 10.0 93.4 94.7 40-140 
LCS 10.0 96.3 64-139 BS 10.0 95.3 95.2 64-139 
LCS 10.0 90.6 50-149 BS 10.0 87.0 85.9 50-149 
LCS 10.0 86.2 37-151 BS 10.0 93.4 96.8 37-151 
LCS 50.0 98.0 75·125 MS 50.0 112 106 75-125 
CCV 10.0 100 74-116 MS 100 123 3150 75-125 

FGL 10 • 19960702 N/A •>Not Applicable NOTE•> See note indicated below. 

Notes: 

X OIF MAY NOTE 

1.4 30.0 
0.1 30.0 
1.3 30.0 
3.5 23.0 
5.5 20.0 

185 20.0 105 

105 Lab error determined to be the cause. The problem was identified and does not affect the samples. 
Batch qualified by LCS, and/or CCV. 

KAD/DHN:kdm 

Corporate Oflices & Laboratory 
P.O. Box 272 1853 Corporation Street 
Santa Paula, CA 93061 ·0272 
T1=1 · 111ni:;1 ,:;i:;q.nqrn 

~ 
2500 Stagecoach Road 
Stockton, CA 95215 
TEL: (209) 942-0181 

FGL ENVIRONMENTAL, INC. 

QA Director 

Fleld Office 
Visalia. California 
TEL: (209) 734·9473 
Mobile: (209) 737-2399 



oc~~ ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605184-1 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Inorganic Analysis 

Sample Site: MW5 Quarterly Sampling Area 
Description: MW5/A/31 

317 
Sampled 
Received 
Completed 
QA/QC IO# 

Sampled by : Abdun-Nur/Bricker 
Type of Sample: Monitoring Well 

Anal.ytical Results 

CONSTITUENT 

Conductivity 
pH 

METHOD 

25108 
4500-H B 

UNITS 

umhos/cm2 
units 

June 26, 1996 
June 26, 1996 
July 1, 1996 
60518401-

DLR 

1 

RESULTS 

520 
7.7 

DLR • Detection Limit for Reporting Purposes. ND • Not Detected at or above the DLR. 
ug/L •Micrograms Per Liter (ppb) mg/L •Milligrams Per Liter (ppn) mg/kg •Milligrams Per Kilogram 

••DLR edjusted because of dilutions, concentrations, or limited sa111Jle. 
Preservatives: <1> Cool 4•c Containers: (a) Plastic 

If you have any questions, please call. 

Yee Ren, M.S. 
Environmental Chemist 

YR/DHN:kdm 

Corpor1t1 omc11 ' Laboratory 
PO Box 272 I 153 Corporation Str11t 
Santa Pavla. CA 1306H>272 

FGL ENVIRONMENTAL 

+;~11 H. Nelson, B.S. 
Laboratory Director 

Office I Laboratory 
2500 Stagecoach Road 
Slftd<lftft CA O!i~t!i 

Fltld Office 
VIHlia. CA 
T'l!I • 4iftftl"l'4 .. ,.._.., .. 



fDJ ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605184-2 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW5 Quarterly Sampling Area 317 
Sample Description: MW5/8/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

QA/QC ID# 

TOTAL ORGANIC CARBON 

EPA SAMPLE SAMPLE 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

CONSTITUENT METHOD UNITS DLR RESULTS 
LAB BLANK 

DLR RESULTS 

TOC 415. 1 mg/ L 0. 5 ND 0.5 ND 

DLR •Detection Limit for Reporting Purposes. MCL • Maxirrun Contaminant Level (··· indicates none determined.) 
~/L •Milligrams Per Liter (ppn) ND~ Not Detected at or above the DLR. 

+=DLR adjusted because of dilutions, concentrations, or limited s~le. 

See attached for Quality Assurance report. If you have any questions, please call . 

KAD/DHN:kdm 

Cofporatt Offlc .. • Llbor1tory 
PO Box 272 I 853 Corporalion Slrttl 
Santa Paula, CA 93061-0272 

.ll /'I.IV. 
Darre 1 H. Nelson, B.S. 
Laboratory Director 

Offlct l Llboratory 
2500 Slagteoach Road 
Sloeklon. CA 95215 

Fltld Offlct 
Visalia. CA 
TEL: 2091734.9473 



t(t1~ ENVIRONMENTAL 
-====-

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605184-3 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MWS Quarterly Sampling Area 317 
Sample Description: MWS/C/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

CONSTITUENT 

TOX 

QA/QC ID# 

TOTAL ORGANIC HALOGENS 

EPA 
METHOD 

9020 

UNITS 

ug/L 

SAMPLE 
DLR 

5 

SAMPLE 
RESULTS 

ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB 
DLR 

5 

BLANK 
RESULTS 

ND 

DLR •Detection Limit for Reporting Purposes. MCL • Maxim.111 Contaminant Level (--- indicates none determined.) 
ug/L •Micrograms Per Liter (ppb) ND • Not Detected at or above the DLR. 

t =DLR adjusted because of dilutions, concentrations, or limited s~le. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

~~ 
enYA.Unfilhoo, S.S. 

Organic Laboratory Manager 

KAD/OHN:kdm 

Corporett Offlctt l Labor1tory 
PO Bo• 272 I 153 Corpor1tion Strett 
Santa Paula. CA 93061-0272 

~ /),,rh;J. 
l1'arrell H. Nelson, B.S. 
Laboratory Director 

Office a. L1bor1tory 
2500 Sta91co1cn Road 
Stoekton. CA 95215 

Fltld Office 
Viaatia,CA 
TS:I • !)ftQJT'U..CU 7'1 



filJ ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605184-4 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Inorganic Analysis 

Sample Site: MW5 Quarterly Sampling Area 
Description: MW5/H/31 
Sampled by : Abdun-Nur/Bricker 
Type of Sample: Monitoring Well 

317 
Sampled 
Received 
Completed 
QA/QC ID# 

Analytical Results 

CONSTITUENT 

Chloride 
Sulfate 

METHOD 

41108 
41108 

UNITS 

mg/L 
mg/L 

June 26, 1996 
June 26, 1996 
June 26, 1996 
60518404-

DLR 

1 
1 

RESULTS 

50 
34 

DLR •Detection Limit for Reporting Purposes. ND .. Not Detected at or above the DLR. 
ug/L •Micrograms Per Liter (ppb) mg/L =Milligrams Per Liter (ppn) mg/kg= Milligrams Per Kilogram 

••DLR adjusted because of dilutions, concentrations, or limited salll>le. 
Preservatives: (1) Cool 4"C Containers: (a) Plastic 

If you have any questions, please call. 

I~ 
Yee Ren, M.S. 
Environmental Chemist 

YR/DHN:kdm 

Corpor1t1 OHlc11 • Laborttory 
PO Box 272 I 853 Corporation Slrffl 
Santa Paula, CA 93061-0272 

Darrell H. Nelson, B.S. 
Laboratory Director 

Office • L1bor1tory 
2500 Stagecoach Road 
Slackton. CA 95215 

Fltld Office 
Visalia, CA 
TC• • ~l\lUY'IL .. _f!l~., .. 



t(f1rA ENVIRONMENTAL 
--=-

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605184-5 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW5 Quarterly Sampling Area 317 
Sample Description: MW5/0/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : VOA Extracted 
Preservatives: Analyzed 

QA/QC ID# 

EPA METHOD 624 

SAMPLE SAMPLE 
CONSTITUENT DLR RESULTS 

ug/L ug/L 

Trichloroethylene 0.5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070201H A 

LAB 
DLR 

ug/L 

0.5 

BLANK 
RESULTS 
ug/L 

ND 

SAMPLE LAB BLANK 
SURROGATES AR % REC. AR % REC. 

1,2-Dichloroethane-d4 40-140 99 40-140 94 
Toluene-dB 64-139 97 64-139 95 
BFB 50-149 89 50-149 86 

DLR •Detection limit for Reporting Purposes. HCL = Haxinun Contaminant Level <--- indicates none determined.) 
ug/L • Mfcrogr1111S Per Liter (ppb) NO • Not Detected at or above the DLR. AR •Acceptable Range 

• •DLR adjusted because of dfluttons, concentrations, or limited saq>le. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

KAD/DHN:kdm 

~~ /JirJ,/V. 
Darrell H. Nelson, S.S. 
Laboratory Director 

Corponite Otflcn & laboratory Office • Laboratory 
2500 Stagecoach Road 
~ltv"'lrlnn r...&. Q~~1~ 

Field Office 
Vlaalia, CA PO Box 272 I 153 Corporation Street 

Santa Paula. CA 93061-0272 T~I. 4AA1•tll""- ........ ,.. 



li!.~;j ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAa No: SP 605184-6 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Inorganic Analysis 

Sample Site: MW5 Quarterly Sampling Area 317 
Description: MW5/R/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Type of Sample: Monitoring Well Completed 

CONSTITUENT 

Iron 
Manganese 
Sodium 

·QA/QC ID# 

Analytical Results 

METHOD 

200.7 
200.8 
200.7 

UNITS 

ug/L 
ug/L 
mg/L 

DLR 

50 
0.5 
1 

June 26, 1996 
June 26, 1996 
July 3, 1996 
60518406-

RESULTS 

ND 
1.5 

55 

DLR c Detection Limit for Reporting Purposes. ND c Not Detected at or above the DLR. 

MCL 

300 
50 

ug/L =Micrograms Per Liter Cppb) mg/L =Milligrams Per Liter (ppn) mg/kg= Milligrams Per Kilogram 
+=DLR adjusted because of dilutions, concentrations, or limited sanple. 

Preservatives: (1) Cool 4°C (2) HN03 pH < 2 Containers: (a) Plastic 

If you have any questions, please call. 

Yee Ren, M.S. 
Environmental Chemist 

YR/DHN:kdm 

Corporate Offices ' llbor1tory 
PO Box 272 t 853 Corporalion Strffl 
hnta Paula. CA 93061-0272 

L--r-~arrell H. Nelson, B.S. 
Laboratory Director 

Office ' laboratory 
2500 Stagecoach Road 
i::t ....... tftn r..A 11§:11§ 

Flelcl Office 
Visalia, CA 
T£1. 4ftftl'7 .... _ft_..'7-:ll 
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Analytical Chemists 

July 18, 1996 INORGANIC Quality Assurance Report for sample: 605184 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

BATCH 
Constituent ID Method Units 

Iron 1A OB 200.7 ug/L 
Manganese 7E 2A 200.8 ug/L 
Sodiun 1A OB 200.7 mg/L 
Chloride OA 2A1 4110B mg/L 
Conductivity 5A OA 25108 urhos/c2 
pH OA OA 4500-H B units 
Sulfate OA 2A1 4110B mg/l 

BLANK QA/QC 
DLR Result NOTE Type 

50 ND CCV 
0.50 ND CCV 
1.0 NO CCV 
1.0 ND CCV 
1.0 ND CCV 

N/A CCV 
1.0 ND CCV 

CALIBRATION QA/QC METHOO QA/QC 
Cone. X REC AR NOTE Type Cone. X REC X REC AR 

10000 101 90-110 MS 500 88.0 89.9 75-125 
250 108 90-110 MS 83.3 93.6 92.6 75-125 
10.0 99.5 90-110 MS 20.0 109 114 75-125 
20.0 90.7 90-110 MS 200 128 125 86-106 

1410 96.8 75-125 Dup 2160 N/A N/A N/A 
8.00 99.6 90-110 Dup 10.1 N/A N/A N/A 

20.0 99.2 90-110 MS 200 475 472 80-120 

X DIF MAY NOTE 

1.9 20.0 
1.1 20.0 
1.2 20.0 
2.4 4.2 410 
0.0 1.3 
0.0 1.4 
0.5 20.0 410 

FGL ID " 19960626 NO •> Not Detected at ar above DLR. DLR => Detection Limit for Reporting purposes. N/A => Not Applicable NOTE => See note indicated below. 

Notes: 
410 Matrix Spike (MS) not within Acceptance Range (AR} and/or Relative Percent Difference (RPO) not within 

Maximum Allowable Value (MAV). Batch qualified based on the LCS, CCV, or ICV recovery. 

YR/DHN:kdm 

Coaiorate Offices & Laboratory 
P.O. Box 272 I 853 Corporation Street 
Santa Paula. CA 93061-0272 
"T"r-1 'n"'r' rr:n nn•n 

Office & Laboratory 
2500 Stagecoach Road 
Stockton. CA 95215 
Tl=I · t?nq\ q4?-01AI 

FGL ENVIRONMENTAL, INC. 

~ l.). 

Field Office 
VtSalia. California 
TEL: (209) 734-9473 
Mobile· 12091 717-?199 
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Analytical Chemists 

July 18, 1996 ORGANIC Quality Assurance Report for sample: 605184 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

BATCH EPA 
Constituent ID Method 

1,2·Dichloroethane-d4 OH10A 624 
Toluene-dB OH10A 624 
BFB OH10A 624 
Trichloroethylene OH10A 624 
TOC OA 2A 415.1 
TOX OA 2A TOX 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
mg/L 
ug/L 

CALIBRATION QA/QC 
Type Cone. X REC AR 

LCS 10.0 93. 7 40-140 
LCS 10.0 96.3 64-139 
LCS 10.0 90.6 50-149 
LCS 10.0 86.2 37-151 
LCS 50.0 98.0 75-125 
CCV 10.0 100 74-116 

FGL ID = 19960702 N/A => Not Applicable NOTE => See note Indicated below. 

Notes: 

METHOD QA/QC 
NOTE Type Cone. X REC X REC AR 

BS 10.0 93.4 94.7 40-140 
BS 10.0 95.3 95.2 64-139 
BS 10.0 87.0 85.9 50-149 
BS 10.0 93.4 96.8 37-151 
MS 50.0 112 106 75-125 
MS 100 123 3150 75-125 

X DIF MAV NOTE 

1.4 30.0 
0.1 30.0 
1.3 30.0 
3.5 23.0 
5.5 20.0 

185 20.0 105 

105 Lab error determined to be the cause. The problem was identified and does not affect the samples. 
Batch qualified by LCS, and/or CCV. 

KAO/OHN:kdm 

Coeporate OWces & Laboratory 
P.O. Box 272 I 853 Corporation Street 
Santa Paula. CA 93061 ·0272 
TEL: 1805! 659-0910 

Omce & Laboratory 
2500 Stagecoach Road 
Stockton. CA 95215 
TEL: (209) 942-0181 

FGL ENVIRONMENTAL, INC. 

Aeld Office 
Visalia. California 
TEL: (209) 734-9473 
Mobile· (209) 737-2399 



t(n~ ENVIRONMENTAL 
m 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605185-1 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Inorganic Analysis 

Sample Site: MW6 Quarterly Sampling Area 317 
Description: MW6/A/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Type of Sample: Monitoring Well Completed 

CONST ITU ENT 

Conductivity 
pH 

QA/QC ID# 

Analytical Results 

METHOD 

25108 
4500-H B 

UNITS 

umhos/cm2 
units 

June 26, 1996 
June 26, 1996 
July 1, 1996 
60518501-

DLR 

1 

RESULTS 

570 
7.7 

DLR •Detection Limit for Reporting Purposes. NO =Not Detected at or above the DLR. 
ug/L •Micrograms Per Liter (ppb) mg/L •Milligrams Per Liter (ppm) mg/kg• Milligrams Per Kilogram 

•=DLR adjusted because of dilutions, concentrations, or limited saflllle. 
Preservatives: (1) Cool 4°C Containers: (a} Plastic 

If you have any questions, please call. 

Yee Ren, M.S. 
Environmental Chemist 

YR/OHN: kdm 

rre l H. Nelson, B.S. 
laboratory Director 

Corporete OttlcH • Laboratory OHie• • Laboratory 
2500 Stagecoach Road 

Fleld OHlct 
Visalia. CA PO Box 272 I 153 Corporation Street 

Santa Paula CA Q~Mt.n,7? ~•-"'•"""'"" r.& ac.~•c. Tl!I , 4Aftl.,"'ll.ll ft.ll'Y"I 



ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605185-2 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW6 Quarterly Sampling Area 
Sample Description: MW6/B/31 
Sampled by : Abdun-Nur/Bricker 
Container : Amber Glass TFE-Cap 
Preservatives: H2S04 pH < 2 

317 
Sampled 
Received 
Extracted 
Analyzed 
QA/QC ID# 

TOTAL ORGANIC CARBON 

EPA SAMPLE SAMPLE 
CONSTITUENT METHOD UNITS DLR RESULTS 

TOC 415 . 1 mg IL 0 . 5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB BLANK 
DLR RESULTS 

0.5 ND 

DLR =Detection Limit for Reporting Purposes. MCL = Maxi111.111 Contaminant Level (··· indicates none determined.) 
~/L =Milligrams Per Liter (ppn) ND= Not Detected at or above the DLR. 

•=DLR adjusted because of dilutions, concentrations, or limited s~le. 

See attached for Quality Assurance report. If you have any questions, please call. 

elly A. Dunnahoo, B.S. 
Organic Laboratory Manager 

KAD/DHN:kdm 

Corporate Offlctt I Laboratory 
PO Box 272 I 853 Corporation Slrttl 
Santa Paula. CA 93061-0272 

/~ju( /),Jt/J' 
Darrell H. Nelson, B.S. 
Laboratory Director 

Office I Laboratory 
2500 Stagecoach Road 
Stockton. CA 95215 

Field Office 
Visalia.CA 
TEL: 20tl734·9473 



·\D ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605185-3 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW6 Quarterly Sampling Area 317 
Sample Description: MW6/C/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

QA/QC ID# 

TOTAL ORGANIC HALOGENS 

EPA SAMPLE SAMPLE 
CONSTITUENT METHOD UNITS DLR RESULTS 

TOX 9020 ug/L 5 ND 

June 26, 1996 
June 26, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB BLANK 
DLR RESULTS 

5 ND 

DLR= Detection Limit for Reporting Purposes. MCL = Maxi111.111 Contaminant Level <--- indicates none determined.) 
ug/L = Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR. 

•=DLR adjusted because of dilutions, concentrations, or limited sample. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

? 

Kelly A. Dunnahoo, B.S. 
Organic Laboratory Manager 

KAD/DHN:kdm 

Corporal• Offices l Laboratory 
PO Box 272 I 853 Corporalion S1ree1 
Santa Paula. CA 93061-0272 
TEL: 805t659-0910 

~ f),1-1,f'J. 
Dar~B.S. 
Laboratory Director 

Office • Laboratory 
2500 s1aa1coac11 Road 
Stockton. CA 95215 
TEL: 2M'°'2·0181 

Fleld Office 
VisaUa,CA 
TEL: 209/734·9473 
c.av. 4Aftrw4 ........ .: 



ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 18, 1996 LAB No: SP 605185-4 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Inorganic Analysis 

Sample Site: MW6 Quarterly Sampling Area 
Description: MW6/H/31 
Sampled by : Abdun-Nur/Bricker 
Type of Sample: Monitoring Well 

317 
Sampled 
Received 
Completed 
QA/QC ID# 

Analytical Results 

CONSTITUENT 

Chloride 
Sulfate 

METHOD 

41108 
41108 

UNITS 

mg/L 
mg/L 

June 26, 1996 
June 26, 1996 
June 26, 1996 
60518504-

DLR 

1 
1 

RESULTS 

70 
34 

DLR • Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR. 
ug/L •Micrograms Per Liter (ppb) mg/L =Milligrams Per Liter (ppn) mg/kg =Milligrams Per Kilogram 

t =DLR ac!lusted because of dilutions, concentrations, or limited saftl)le. 
Preservatives: (1) Cool 4•c Containers: (a) Plastic 

If you have any questions, please call. 

;~ 
Yee Ren, M.S. 
Environmental Chemist 

YR/DHN:kdm 

Corpontt Offlctt l Llbortlory 
PO Box 272 1153 Corporation Sltffl 
Santa Paula. CA 93061-0272 
TSt • AftCIACG...ftG t I\ 

Darrell H. Nelson, S.S. 
Laboratory Director 

Office l Laboratory 
2500 Stagecoach Road 
Stoekton, CA 95215 

fltld OHlct 
Visalia, CA 
TEL: 2otl73-4·t473 



fiLii~ ENVIRONMENTAL 
-=-

ANALYTICAL CHEMISTS 

July 18, 1996 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

LAB No: SP 605185-5 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MW6 Quarterly Sampling Area 
Sample Description: MW6/0/31 

317 
Sampled 
Received 
Extracted 
Analyzed 
QA/QC ID# 

June 26, 1996 
June 26, 1996 
N/A 

Sampled by : Abdun-Nur/Bricker 
Container : VOA 
Preservatives: 

CONSTITUENT 

Trichloroethylene 

SURROGATES 

l,2-Dichloroethane-d4 
Toluene-dB 
BFB 

EPA METHOD 624 

SAMPLE SAMPLE 
DLR RESULTS 

ug/L ug/L 

0.5 ND 

SAMPLE 
AR % REC. 

40-140 95 
64-139 97 
50-149 88 

July 2, 1996 
SP 96070201H A 

LAB 
DLR 

ug/L 

0.5 

BLANK 
RESULTS 
ug/L 

ND 

LAB BLANK 
AR % REC. 

40-140 94 
64-139 95 
50-149 86 

DLR •Detection Limit for Reporting Purposes. HCL • Haxillllll Contaminant Level C··· indicates none determined.) 
ug/L • Microgr1111S Per Liter (ppb) ND • Not Detected at or above the DLR. AR • Acceptable Range 

• •DLR adjusted because of dilutions, concentrations, or l fmfted Slq)le. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

lly . Dunnahoo, B.S. 
Organic Laboratory Manager 

KAD/DHN:kdm 

,~,fer /J,J-1/!V. 
Darrell H. Nelson, B.S. 
Laboratory Director 

Corporate Offices l Ltboratory Office l Ltboralory 
2500 Stagecoach Road 
Stockton, CA 95215 
TEL: 209/!M2°0181 

fleld Office 
Viaaila, CA PO Box 272 I 853 Corporation Street 

Santa Paula, CA 93061·0272 
TEL: 8051659-ot Io 

TEL: 209/734-a.73 
l'AX· lHIQJ7U.A.1.'l<; 



fi[Ei~ ENVIRONMENTAL 
-===-

ANALYTICAL CHEMISTS 

July 18, 1996 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

Sample Site: MW6 Quarterly Sampling Area 317 

LAB No: SP 605185-6 

RE: Inorganic Analysis 

Description: MW6/R/31 Sampled June 26, 1996 
Sampled by : Abdun-Nur/Bricker Received June 26, 1996 
Type of Sample: Monitoring Well Completed July 3' 1996 

QA/QC ID# 60518506-

Analvtical Results 

CONSTITUENT METHOD UNITS DLR RESULTS MCL 

Iron 200.7 ug/L 50 ND 300 
Manganese 200.8 ug/L 0.5 1.3 50 
Sodium 200.7 mg/l 1 56 

DLR s Detection Limit for Reporting Purposes. ND s Not Detected at or above the DLR. 
ug/L s Micrograms Per Liter (ppb) mg/L s Milli grams Per Liter (ppm) mg/kg ,. Milli grams Per Kilogram 

•=DLR adjusted because of dilutions, concentrations, or limited sanple. 
Preservatives: (1) Cool 4°C (2) HN03 pH < 2 Containers: (a) Plastic 

If you have any questions, please call. 

I 
Yee Ren, M.S. 
Environmental Chemist 

YR/DHN:kdm 

Corporete OfflcH & Labor11ory 
PO Box 272 I 853 Corporllion StrHt 
Sama Paula, CA 93061 ·0272 
TEI • AA.lr•~n Aft<1A 

.--
arre 11 H. Nelson, B.S. 

Laboratory Director 

Office & Labor11ory 
2500 St1;eco1c11 Ro1d 
Stockton. CA 95215 

Flekl Office 
Vilalil, CA 
TEL: 209l734·V.73 
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Analytical Chemists 

July 18, 1996 INORGANIC Quality Assurance Report for sample: 605185 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

BATCH 
Constituent ID Method Units 

Iron 1A OB 200.7 ug/L 
Manganese 7E 2A 200.8 ug/L 
Sodiun 1A OB 200.7 mg/L 
Chloride OA 2A1 41108 mg/L 
Conduc:tivi ty SA OA 25108 urtaos/c2 
pit OA OA 4500-H B units 
Sulfate OA 2A1 41108 mg/L 

BLANK QA/QC 
DLR Result NOTE 

50 ND 

0.50 ND 

1.0 ND 

1.0 ND 

1.0 ND 

N/A 
1.0 ND 

CALIBRATION QA/QC METHOD QA/QC 
Type Cone. X REC AR NOTE Type Cone. X REC X REC AR 

CCV 10000 101 90·110 MS 500 88.0 89.9 75-125 
CCV 250 108 90-110 MS 83.3 93.6 92.6 75-125 
CCV 10.0 99.5 90-110 MS 20.0 109 114 75-125 
CCV 20.0 90.7 90-110 MS 200 128 125 86-106 
CCV 1410 96.8 75-125 Dup 2160 N/A N/A N/A 
CCV 8.00 99.6 90-110 Dup 10.1 N/A N/A N/A 
CCV 20.0 99.2 90-110 MS 200 475 472 80-120 

X DIF MAV NOTE 

1.9 20.0 
1.1 20.0 
1.2 20.0 
2.4 4.2 410 
0.0 1.3 
0.0 1.4 
0.5 20.0 410 

FGL ID= 19960626 ND=> Not Detected at ar above DLR. DLR=> Detection Limit for Reporting purposes. N/A =>Not Applicable NOTE=> See note indicated below. 

Notes: 
410 Matrix Spike (MS) not within Acceptance Range (AR) and/or Relative Percent Difference (RPO) not within 

Maximum Allowable Value (MAV). Batch qualified based on the LCS, CCV, or ICV recovery. 

YR/DHN:kdm 

Coiporate Offices & Laboratory 
P.O. Box 272 t 853 Corporation Street 
Santa Paula. CA 93061-0272 
Tr-t lt"ll"IC• e"r"f"o f'lt"'l-4 f'\ 

Office & Laboratory 
2500 Stagecoach Road 
Stockton. CA 95215 
Tt=I · f?nQ\ Qd?-01111 

FGL ENVIRONMENTAL, INC. 

):, uJ. 

Field Office 
Visalia, California 
TEL: (209) 734-9473 
Mobile· 1209l 737·::>399 
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Analytical Chemists 

July 18, 1996 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

BATCH EPA 
Constituent ID Method 

1,2·Dichloroethane·d4 OH10A 624 
Toluene·d8 OH10A 624 
BFB OH10A 624 
Trichloroethylene OH10A 624 
TOC OA 2A 415.1 
TOX OA 2A TOX 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
mg/L 
ug/L 

ORGANIC Quality Assurance Report for sample: 605185 

CALIBRATION QA/QC METHOD QA/QC 
Type Cone. X REC AR NOTE Type Cone. X REC X REC AR 

LCS 10.0 93.7 40·140 es 10.0 93.4 94.7 40·140 
LCS 10.0 96.3 64·139 BS 10.0 95.3 95.2 64·139 
LCS 10.0 90.6 50·149 BS 10.0 87.0 85.9 50·149 
LCS 10.0 86.2 37-151 BS 10.0 93.4 96.8 37·151 
LCS 50.0 98.0 75-125 MS 50.0 112 106 75·125 
CCV 10.0 100 74-116 MS 100 123 3150 75-125 

FGL ID= 19960702 N/A =>Not Applicable NOTE=> See note indicated below. 

Notes: 

X DIF MAV NOTE 

1.4 30.0 
0.1 30.0 
1.3 30.0 
3.5 23.0 
5.5 20.0 

185 20.0 105 

105 Lab error determined to be the cause. The problem was identified and does not affect the samples. 
Batch qualified by LCS, and/or CCV. 

KAD/DHN:kdm 

Cor.pora!e Offices & Laboratory 
P.O. Box 272 I 853 Corporation Street 
Santa Paula, CA 93061 ·0272 
TEL· (8051659-0910 

Office & Laboratory 
2500 Slagecoach Road 
Stoc;kton, CA 95215 
TEL: (209) 942·0181 

FGL ENVIRONMENTAL, INC. 

B.S., QA Director 

Fleld Office 
Visalia, California 
TH (209) 734·9473 
Mobile (209) 737-2399 



ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 15, 1996 LAB No: SP 605256-1 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Inorganic Analysis 

Sample Site: MWlO Quarterly Sampling Area 317 
Description: MWlO/A/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Type of Sample: Monitoring Well Completed : 

June 27, 1996 
June 28, 1996 
July 2, 1996 
60525601-

CONSTITUENT 

Conductivity 
pH 

QA/QC IO# 

Analytical Results 

METHOD 

25108 
4500-H B 

UNITS 

umhos/cm2 
units 

DLR 

1 

RESULTS 

600 
7.7 

DLR a Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR. 
ug/L =Micrograms Per Liter (ppb) ~/L =Milligrams Per Liter (ppm) mg/kg= Milligrams Per Kilogram 

•=DLR adjusted because of dilutions, concentrations, or limited sarrple. 
Preservatives: (1) Cool 4°C Containers: (a) Plastic 

If you have any questions, please call. 

I~ Yee Ren, M.S. 
Environmental Chemist 

VR/DHN:kdm 

Corporate Offlc11 l Laboratory 
PO Box 272 I 853 Corporation Street 
s.nta Paula. CA 9306 Hl272 
TEL: 805te59..Q910 

FGL ENVIRONMENTAL 

arrell H. Nelson, B.S. 
Laboratory Director 

Office l Labor1tory 
2500 Stagecoacn Road 
Stockton. CA 9521 S 
TS:I. ,na/Q ... ,.n,A1 

Field Office 
Visalia, CA 
TEL: 209/734·9473 
e.av. 41Wt.1741 .. _a .... .ir: 
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ANALYTICAL CHEMISTS 

July 15, 1996 LAB No: SP 605256-2 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MWlO Quarterly Sampling Area 317 
Sample Description: MWlO/B/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

QA/QC ID# 

TOTAL ORGANIC CARBON 

EPA SAMPLE SAMPLE 
CONSTITUENT METHOD UNITS DLR RESULTS 

TOC 415.1 mg/L 0.5 ND 

June 27, 1996 
June 28, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB BLANK 
DLR RESULTS 

0.5 ND 

DLR •Detection Limit for Reporting Purposes. MCL a Maxinun Contaminant Level <--- indicates none determined.) 
~/L •Milligrams Per Liter (ppll) NO = Not Detected at or above the DLR. 

+=DLR adjusted because of dilutions, concentrations, or limited sample. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

elly . Dunnahoo, B.S. 
Organic Laboratory Manager 

KAD/DHN:kdm 

<C 2'iA "t .L<J }. tl ../ I Darrell H. Nelson, B.S. 
Laboratory Director 

Corporate OfflcH l Laboratory Office l Laboratory 
2500 Stagecoach Road 
Stockton. CA 95215 
TS:I · .,l\QJG41..,.ntAt 

Fltld Office 
Visalia, CA PO Box 272 I 853 Corporation Street 

Santa Paula. CA 93061-0272 
Tel: 1051659-o910 

TEL: 209/734·9-473 
eav. fM"lllftl"9•,. ...... r. 



ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 15, 1996 LAB No: SP 605256-3 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MWlO Quarterly Sampling Area 317 
Sample Description: MWlO/C/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Container : Amber Glass TFE-Cap Extracted 
Preservatives: H2S04 pH < 2 Analyzed 

QA/QC ID# 

TOTAL ORGANIC HALOGENS 

EPA SAMPLE SAMPLE 
CONSTITUENT METHOD UNITS DLR RESULTS 

TOX 9020 ug/L 5 ND 

June 27, 1996 
June 28, 1996 
N/A 
July 2, 1996 
SP 96070200A A 

LAB BLANK 
DLR RESULTS 

5 ND 

DLR =Detection Limit for Reporting Purposes. MCL = Maxim.rn Contaminant Level (··· indicates none determined.) 
ug/L =Micrograms Per Liter (ppb) NO =Not Detected at or above the DLR. 

•=DLR adjusted because of dilutions, concentrations, or limited sample. 

See attached for Quality Assurance report. If you have any questions, please call. 

FGL ENVIRONMENTAL 

KAD/DHN:kdm 

Corporate OfflcH l Llboratory 
PO Box 272 I 853 Corporation Strttt 
Santa Paula, CA 93061-0272 
TEL: 805/659-<>910 

<7 ·:;c~~- )t -
Darrell H. Nelson, B.S. 
Laboratory Director 

Office l l.lboratory 
2500 S1ag1coach Road 
Stocklon. CA 95215 
TEL: 2091942·0181 

Fltld Office 
Visalia.CA 
TEL: 209/73'·9"73 
l=.&Y• 'f\Q/7"l.t_a .. 'IC 



ENVIRONMENTAL 

ANALYTICAL CHEMISTS 

July 15, 1996 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

LAB No: SP 605256-4 

RE: Inorganic Analysis 

317 Sample Site: MWlO Quarterly Sampling Area 
Description: MWlO/H/31 
Sampled by : Abdun-Nur/Bricker 
Type of Sample: Monitoring Well 

Sampled 
Received 
Completed 
QA/QC ID# 

June 27, 1996 
June 28, 1996 
June 28, 1996 
60525604-

CONSTITUENT 

Chloride 
Sulfate 

Analytical Results 

METHOD 

41108 
41108 

UNITS 

mg/L 
mg/L 

DLR 

1 
1 

RESULTS 

70 
43 

DLR • Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR. 
ug/L =Micrograms Per Liter Cppb) mg/l =Milligrams Per Liter (ppn) mg/kg= Milligrams Per Kilogram 

•=DLR adjusted because of dilutions, concentrations, or limited sanple. 
Preservatives: (1) Cool 4°C Containers: (a) Plastic 

If you have any questions, please call. 

Yee Ren, M.S. 
Environmental Chemist 

YR/DHN:kdm 

Corporate Offlc11 • L1bor1tory 
PO Box 272 I 853 Corporation StrHt 
Santa Paula. CA 9306 t ·0272 
TCI • Al\CllR:CG_ftftCft 

FGL ENVIRONMENTAL 

arrell H. Nelson, B.S. 
Laboratory Director 

Office " ubor1tory 
2500 StaglCOICll Road 
Stockton. CA 95215 

Field Office 
Vi11lil.CA 
TEL: 2091734·9<'73 - . - - - --
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!i(~~ ENVIRONMENTAL 

ANALITICAL CHEMISTS 

July 16, 1996 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

LAB No: SP 605256-5 

RE: Organic Analysis 
Matrix: Monitoring Well 

Project/Site: MWlO Quarterly Sampling Area 
Sample Description: MWl0/0/31 

317 
Sampled 
Received 
Extracted 
Analyzed 
QA/QC ID# 

June 27, 1996 
June 28, 1996 
N/A 

Sampled by : Abdun-Nur/Bricker 
Container : VOA 
Preservatives: July 2, 1996 

SP 96070201H A 

EPA METHOD 624 

SAMPLE SAMPLE LAB BLANK 
CONSTITUENT DLR RESULTS DLR RESULTS 

ug/L ug/L ug/L ug/L 

Trichloroethylene 0.5 ND 0.5 ND 

SAMPLE LAB BLANK 
SURROGATES AR % REC. AR % REC. 

1,2-Dichloroethane-d4 40-140 95 40-140 94 
Toluene-dB 64-139 95 64-139 95 
BFB 50-149 89 50-149 86 

OLR •Detection Limit for Reporting Purposes. MCL • Maxi11U11 Contaminant Level <--- indicates none determined.) 
ug/L • MicrogrMIS Per Liter (ppb) NO • Not Detected at or above the DLR. AR .. Acceptable Range 

• • OLR adjusted because of dilutions, concentrations, or limited sample. 

If you have any questions, please call. 

~TAL 

Kelly A. Dunnahoo, B.S. 
Organic Laboratory Manager 

KAD/DHN:kdm 

Corporate Office• la Laboratory 
PO Bo• 272 I 853 Corporation Street 
Santa Paula. CA 9306t-0272 
Tea. •ftc.1ac.n. ft""" 

(CaM:fU@. 21 
Darrell H. Nelson, B.S. 
Laboratory Director 

Office Ii Laboratory 
2500 Stagecoach Roao 
Stoekton, CA 95215 

Fleld Office 
Visalia, CA 
TEL: 209/734-9473 
- -· - - - --



ENVIRONMENTAL 

ANALITICAL CHEMISTS 

July 15, 1996 LAB No: SP 605256-6 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

RE: Inorganic Analysis 

Sample Site: MWlO Quarterly Sampling Area 317 
Description: MWlO/R/31 Sampled 
Sampled by : Abdun-Nur/Bricker Received 
Type of Sample: Monitoring Well Completed 

CONSTITUENT 

Iron 
Manganese 
Sodium 

QA/QC IO# 

Analytical Results 

METHOD 

200.7 
200.8 
200.7 

UNITS 

ug/L 
ug/L 
mg/L 

DLR 

50 
0.5 
1 

June 27, 1996 
June 28, 1996 
July 12, 1996 
60525606-

RESULTS 

ND 
1.8 

80 

DLR • Detectfon Limit for Reporting Purposes. ND •Not Detected at or above the DLR. 

MCL 

300 
50 

ug/L =Micrograms Per Liter (ppb) ~/L =Milligrams Per Liter (ppn) ~/kg• Milligrams Per Kilogram 
+=DLR adjusted because of dilutions, concentrations, or limited sarrple. 

Preservatives: (1) Cool 4•c (2) HN03 pH < 2 Containers: (a) Plastic 

If you have any questions, please call. 

Yee Ren, M.S. 
Environmental Chemist 

YR/DHN:kdm 

Corporate Offlc11 Ii Labor11ory 
PO Box 272 I 853 Corpor11ion StrHI 
Senti P1ul1. CA 93061-()272 

FGL ENVIRONMENTAL 

arrell H. Nelson, S.S. 
Laboratory Director 

Office Ii Laboretory 
2500 S11geco1ch Ro1d 
Stockton. CA 95215 

Fleld Office 
Visalia.CA 
TS:I • ,nGJ71.1..G.f7'1 
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Analytical Chemists 

July 15, 1996 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

BATCH EPA 
Constituent 10 Method 

1,2·Dichloroethane·d4 OH10A 624 
Toluene·d8 OH10A 624 
BFB OH10A 624 
Trichloroethylene OH10A 624 
TOC OA 2A 415.1 
TOX DA 2A TOX 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
mg/L 
ug/L 

ORGANIC Quality Assurance Report for sample: 605256 

CALIBRATION QA/QC METHOD QA/QC 
Type Cone. X REC AR NOTE Type Cone. X REC X REC AR 

LCS ' 10.0 93.7 40·140 BS 10.0 93.4 94.7 40·140 
LCS 10.0 96.3 64·139 BS 10.0 95.3 95.2 64·139 
LCS 10.0 90.6 50·149 BS 10.0 87.0 85.9 50·149 
LCS 10.0 86.2 37·151 BS 10.0 93.4 96.8 37·151 
LCS 50.0 98.0 75·125 MS 50.0 112 106 75·125 
CCV 10.0 100 74-116 MS 100 123 3150 75·125 

FGL ID: 19960702 N/A =>Not Applicable NOTE=> See note indicated below. 

Notes: 

X OIF MAV NOTE 

1.4 30.0 
0.1 30.0 
1.3 30.0 
3.5 23.0 
5.5 20.0 

185 20.0 105 

105 Lab error determined to be the cause. The problem was identified and does not affect the samples. 
Batch qualified by LCS, and/or CCV. 

KAD/DHN:kdm 

Corporate Offices & Laboratory 
P.O. Box 272 I 853 Corporation Street 
Santa Paula. CA 93061-0272 
TEL: (805) 659-0910 ..... " ,,..,... .... , ................. ... 

FGL ENVIRONMENTAL, INC. 

<" <~.< 14~~ 
~urt Wilkinson, B.S., QA Director 

Office & Laboratory 
2500 Stagecoach Road 
Stockton. CA 95215 
TEL: (209) 942-0181 
r,.,v. ,.,nn\ n11., n11..,., 

Field Office 
Visalia, California 
TEL: (209) 734-9473 
Mobile: (209) 737-2399 
~f\Y /'")f'\('I\ -,...,-1 O•"lC: 
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Analytical Chemists 

July 15, 1996 

Bermite Division of Whittaker 
22116 W. Soledad Canyon Road 
Saugus , CA 91350 

BATCH 
Constituent ID Method Units 

Iron 14A 2A 200.7 ug/L 
Manganese 11E OA 200.8 ug/L 
Sodiun 14A 2A 200.7 mg/L 
Chloride OA 2C 41108 mg/L 
Conductivity 3A OB 25108 umos/c2 
pH OA OA 4500-H 8 inits 
Sulfate OA 2C 41108 mg/L 

DLR 

50 
0.50 
1.0 
1.0 
1.0 

1.0 

INORGANIC Quality Assurance Report for sample: 605256 

BLANK QA/QC CALIBRATION QA/QC HETHOO CIA/QC 
Result NOTE Type Cone. X REC AR NOTE Type Cone. X REC X REC AR X DIF HAY NOTE 

ND CCV 1000 100.0 90-110 HS 500 109 109 75-125 0.7 20.0 
ND CCV 250 101 90-110 MS 83.3 97.6 90.9 75-125 2.9 20.0 
ND CCV 1.62 97.6 90-110 HS 20.0 111 59.3 75-125 3.9 20.0 405 
ND CCV 20.0 97.2 90-110 HS 200 68.1 70.4 86-106 3.2 4.2 405 
ND CCV 1410 96.8 75-125 Oup 857 N/A N/A N/A 0.6 1.3 

N/A CCV 8.00 102 90-110 Oup 7.57 N/A N/A N/A 0.1 1.4 
ND CCV 20.0 103 90-110 HS 200 74.0 n.s 80·120 4.5 20.0 405 

FGL ID= 19960628 NO=> Not Detected at ar above DLR. DLR=> Detection Limit for Reporting purposes. N/A =>Not Applicable NOTE=> See note indicated below. 

Notes: 
405 Matrix Spike (MS) not within the Acceptance Range (AR) and/or Relative Percent Difference (RPO) not 

within the Maximum Allowable Value (MAV) because of low concentrations of the spike or sample. Batch 
qualified based on the LCS, CCV or ICV recovery. 

YR/OHN:kdm 

Coroorate Offices & Laboratory 
P.O. Box 272 / 853 Corporation Street 
Santa Paula, CA 93061-0272 
TEL: (805) 659-0910 
.-.v .,..,,..r.. r",..,r"' ... .., ..... 

Office & Laboratory 
2500 Stagecoach Road 
Stockton, CA 95215 
TEL: (209) 942-018t 
~,,.v. ,..,nf'I' ,.,,.,..., nA">") 

FGL ENVIRONMENTAL, INC. 

I (,.} ' 

Field Office 
Visalia, California 
TEL: (209) 734-9473 
Mobile: (209) 737·2399 
Cf',V 1"11"\t"I\ ..,., 4 n.t""lr" 



APPENDIXH 

STATISTICAL ANALYSES 



TABLE H-1 

THIRTY-FIRST QUARTER SAMPLING EVENT 

Chloride mg/1 193 50 70 70 

pH 7.05/7.98 7.7 7.7 7.7 

Specific Conductance µrnhos/cm2 787 520 570 600 

Sulfate mg/1 104 34 34 43 

Iron µg/l 198 <50 <50 <50 

Manganese µg/1 23.0 1.5 1.3 1.8 

Sodium mg/I 59.9 55 56 80 

TCE µg/1 o.5• <0.5 <0.5 <0.5 

TOC mg/I 3.06 <0.5 <0.5 <0.5 

TOX µgll 55.0 <5 <5 <5 

Note: All tolerance limits are upper limits except pH which has both upper and lower limits. 

-Tolerance limit set at detection limit. 

R96-008.ccd 



TABLBH-2 

CONCENTRATIONS OF GROUND WATER MONITORING PARAMETERS 
IN SAMPLES FROM BACKGROUND MONITORING WELL MW-1 

-•-LBlll•••ma 
.....10/04/88~ 1 7.S 598 <3 <100 11 <5 

11<···01/2S/89 2 7.48 572 2.4• <100 22 

..._04/17189 3 7.2 <3 <100 11 

"' 07127/89 " 7.48 500 2.'4° <100 13 

k~ lOf.31/89 5 7.6 524 <3 <100 10 83 

01/2S/90 6 7.4 570 <3 <100 16 85 

>L 04/17/90 7 1.55 504 <4 <20 11 88 

07/17/90 8 8.28 530 <4 <20 10 82 

10/18/90 9 7.4 544 <l 75• 23 98 

01129/91 10 1.5 513 1.4 <5 8 96 

04!23/91 11 7.68 559 1.-8 <5 10 100 

07/19/91 12 7.33 515 1.2 <5 11 97 

10/08/914 

r 03/13192 14 1.5 639 0.4° <5 13 131 

04/21192 15 1.5 643 <0.5 <5 9 130 

~ 07129192 16 1.SS 660 <0.5 6.9 11 133 

10/'20192 17 7.S 676 <0.5 <5 10 138 

I 01127/93 18 7.68 707 <0.S <S 6 137 

I 06/09/93 

I 07/14/93 

19 7.S 715 <0.5 <5 250 <30 52 9 134 

20 220 <30 46 

08/11/93 20 60 <30 54 

I 09122/93 20 7.5 720 <0.5 9 13 161 100 <30 52 

12/08/93 21 7.4 726 <0.5 <5 10 151 50 <30 57 



. -======================================================================================::;i 
TABLE H-2 (continued) 

CONCENTRATIONS OF GROUND WATER MONITORING PARAMETERS 
IN SAMPLES FROM BACKGROUND MONITORING WELL MW-1 

1111•--······ 



TABLBH-3 

CONCENTRATIONS OF GROUND WATER MONrrORING PARAMBTBRS 
IN SAMPLES FROM BACKGROUND MONrrORING WELL MW-3 

--····-10/04/88' 1 7.48 699 <3 36l.2S 73 <5 

Ol/2S/89 2 7.73 664 <3 <100 74 

04/17/89 3 7.3 <3 <100 9 

07n.7/89 4 7.5 661 <3 <100 6S 

10/31/89 5 7.53 617 <3 <100 68 3S 

Ol/2S/90 6 7.18 641 1.1· <100 74 36 

04/17/90 7 7.33 590 <4 <20 60 46 

07/17/90 8 8.23 S89 <4 <20 67 39 

10/18/90 9 7.63 642 o:r <100 15 34 

Oln.9/91 10 7.28 6S6 2.2 <5 80 54 

04n.3/91 11 1.55 629 2.0 <S 77 34 

07/19/91 12 7.23 633 l:J <S 8S 4S 

10/09/91 13 7.65 642 <0.5 <S 34 37 

03/13192 14 1.4S 648 0.6 3.3" 8S 33 

04n.1/92 15 7.5 644 <O.S <S 81 37 

07n.9192 16 1.SS 643 0.34' <S 74 33 

lon.o/92 17 1.SS 641 <O.S <S 67 34 

01n.1m 18 7.6 640 <O.S <S 69 30 

06/09193 19 7.6 627 <0.S <S 70 28 so <30 48 

07/14/93 20 <SO <30 44 

08/11/93 20 <SO <30 so 

09n.2/93 20 7.4 630 <O.S <S 87 37 <SO <30 so 
12/08/93 21 7.4 627 <O.S <S 72 3S <SO <30 S4 

__ ... 



03/10/94 21 7.4 

06121/94 2.3 7.6 

09/14/94 24 1.S 

12/14194 2S 1.S 

03/29/9S 26 7.7 

06/21/9S 27 7.6 

09/12/9S 28 7.6 

12/06/95 29 1.5 

03/20196 30 7.6 

06/26196 31 7.9 

TABLE H-3 (continued) 

CONCENTRATIONS OF GROUND WATER. MONITORING PARAMETERS 
IN SAMPLES FROM BACKGROUND MONITORING WELL MW-3 

·1~ ·11l•lll: :11~;ll':=ll:l 
620 <O.S <S 74 31 <SO 

630 <O.S 8' 71 29 <SO 

630 <O.S <S 80 31 <SO 

630 <0.S <S 69 28 <SO 

620 <0.S 7 71 28 <SO 

620 <O.S 7 76 32 <SO 

620 <0.S <S 73 34 <50 

620 <0.5 <S 77 29 <50 

610 <O.S <S 91 35 <50 

600 <0.S <S 78 31 <SO 

11111.l.ll:li~ ll:lil.lllif !lllf ~=·===~=w···:;j 
<30 47 <O.S 

<30 S3 <0.S 

0.7 S2 <0.S 

<1 48 <O.S 

0.8 49 <O.S 

0.6 S3 <O.S 

<l 53 <0.5 

<0.5 54 <0.5 

<0.5 57 <0.5 

3.3 61 <O.S 

-Each value RpOrtcd before 06/09/93 is the average rcault from four replicate samples. Beginning 06/09/93, reported values arc for a 1ingle sample u 
replicate sampliug WU stopped. 

'Samples from 02/17188, OS/27188, 07/19188, 08/1Sl88, and 10/04/88 reported TCB at <S pg/I. 
"'Ibo replicatel *ludocl a portion with rau1tl below the deteccion limit. 1he average wu calculated after auigning a value of one-half 
die detection limit for the samples below the detection limit. 

'Duplicate sample analytical rcau1t also 8 pg/I. 

__ ... 



TABLEH-4 

TOLERANCE LJM:rr CALCULATIONS 

I: x 458.4 38,108 54.34 865.2 4,389 2,502 1,845 I 237.7 I 1,546 

n (number of samples) 61 59 61 60 53 61 30 I 30 I 30 

x(mean) 

I 
7.51 I 646 I 0.89 I 14.4 I 82.8 I 41.0 I 61.5 I 7.9 I 51.5 

1 (sample ltandard deviation) 0.20 69.84 I 1.07 I 20.11 I 53.80 I 31.49 I 61.47 I 6.68 I 3.77 

k (from tables) 

I 
2.33 

I 
2.02 I 2.01 I 2.02 I 2.05 I 2.01 I 2.22 I 2.22 I 2.22 

Upper Tolerance Limit" 7.98 7S7 3.06 55.0 I 193 I 104 I 198 I 23.0 I 59.9 

Lower Tolerance Limit' I 1.05 

"Upper Tolerance Limit • x + lea. 
'Lower Tolerance Limit • x - lea. 

-·-



pH 
MONITORING WELLS MW-1 AND MW-3 

8.4---,--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--, 

8.2 -------------+ --------
! ---8.0 i :::___- ----:::___- ----:::___- ----
I 

- ~- - - - :::___-- - - [------.:JPperTolerance = 7.98 l :::___- ----:::___- ----:::...: ----:::...: ----:::___- ----:::...: ---

! --------7.8 + -------
I 
I 

! 

7.6 l-
I 

7.4 -+ ----

7.2 - - - .. - -

7.0 +-- . :-. __ . _ :-_____ :-_____ :-__ :-_ __ _ _ [ Lower Tolermce = 7.05 _J I ------- ------ ------ --------------- --- ---- ------- -------

~~/0~4~/8~8~~~~~~~~~~~~~~~;r,1Mi~~;:-ro;;il!J~::::-r..,~.,.,.~,.>Ji!;;:;r~r;;-:;,;;;::-.--.,,-.-~~~~J 6.s · 
07/1.7/89 04/1'7/90 . . 01/19/91 10/0'8/91 07/19/92. . 06/0'9/93 03/l'0/94 1211'4/94 09/1'2195 06/16/96 

01125/89 07117/90 04123/91 03/13/92 10120/92 09/22193 
04/17/89 

10/31/89 
01125/90 10/18/90 07/19/91 04121/92 

DATE 
01127/93 12/08/93 

06/22194 
09/14/94 

03129/95 
06/27/95 

12/08/95 
03120/96 

1-D MW-1 MW-3 

1 



~ ........ 

SPECIFIC CONDUCTANCE 
MONITORING WELLS MW-1 AND MW-3 

800-.-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----, 

- - - - - - - - - - j Upper Tolerance= 787 r- - - - - - - - - - - - -
760 

720 

680 \ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

j 640 
~ ' " _ _ I Mean= 646 l -=--=:- _-=--=:- -~ -~ -~-

?:~ T_.i L ----- - --------- -

600 '\i-------------·---·------------------------------------------------------------------

560 

520 

480 I I 

10/~188 1 
I rf1/i.7!89

1 
I 04ti7190 I I oili9t91 1 

I 101fJ8191
1 

I (Y1/i.9t'». I I 06td9t93 1 
I 03tiot94 I I uti4t94 1 I 09tb.t95 I I 06ti6t96 

01125/89 10/31/89 07/17/90 04123/91 03/13/'». 10/20/'». 09/22/93 06/22/94 03/29/95 U/08/95 
04/17/89 01125/90 10/18/90 07/19/91 04/21/'». 01/27/93 U/08/93 09/14/94 06/27195 03/20/96 

DATE 

F-~-1 u~_;l 



8 

TOTAL ORGANIC CARBON 
MONITORING WELLS MW-1 AND MW-3 

--------61 ! 1 ------- --------------------------

~ 5 t----------------------------------- --------------------------- -------
s 3 i ------- - -----------------------

1 "-' -_:_: -_:_: ----- -- ---
I -

J -1 Upper Tolerance = 3.06 
----------------- ------------------------------

2 -+m -- - - -/ _ ' m i - -r"tT -I Mean= 0.89 
------------------1 1- --------· ----------------

o 1~~-,o~~-m-8~,-~,o-1-d~1m----,9'-~1-~~-~,-~,-ii.......---,-'-~'-~' -~, -,.---~2--.-----r1-~1-~1-~1-~1-~1-~1-~1--.----,-,-~,-~, -,-------,.--------' 
01125/89 10131m9 

04117/89 09/14/94 

l o MW-1 MW-31 



~ 
= 

100 I 
80 l - - -

60 

40 

20 -----------------

- -- -- -- -- --

TOTAL ORGANIC HALOGENS 
MONITORING WELLS MW-1 AND MW-3 

--------- - - - - - --------------- -----

r Upper Tolerance = 55.0 I 

- - - -

-1 Mean = 14.4 1- - - - - - - - - - - - - -

0 1 ~1d4/88 1 1071271891 I ~ I I fi I I d I I i I I I I I I I I I I I I I I i_ ' 03/1'0194' · 1211·4194. . 09/1'2195 
01/25/89 10/31/89 06/22194 03/29/95 12108/95 

04/17/89 12108/93 09/14/94 06/27/95 03/20/96 

I D MW-1 -+- ~-;] 



CHLORIDE 
MONITORING WELLS MW-1 AND MW-3 

200 

180 lumuuuu u-muu:_f _~~-T~l=~--1~ I - -- _ - ••- - -- --···· 
160 t----- -------------------------------. ~ . ---

----- ------- --

40 f 
--------------- ---

20 ~,----r--,----r--,----r--r---r--r--.---r---r--r----r--,---.--,---.---.--,----r--,----r---r--r--r---r~ 
10/31/89 07/f7/90 04123191 03/1'3/92 ' ' 10/20/92 09/22193 06/22194 03/29/95 12108/95 

01/25/90 
04/17/90 

10/18/90 
01/29/91 

07/19/91 
10/08/91 

04/21/92 01/27/93 
07/29/92 06/09/93 

DATE 

12108/93 
03/10/94 

1~~-1 --~-=J 

09/14/94 
12114/94 

06/27/95 
09/12195 

03/20/96 
06/26/96 



SULFATE 
MONITORING WELLS MW-1 AND MW-3 

120 ~---------------------· 

100 ~ -~ -~ ~- ~- ::-=-_ ::-=-_ ~ _-::--=- _ ~ _ l--Upp~;-Tolerance = 104 J~ _ ~ _ ~ _ ~ _ ~ -~ -~ ---=-- ~- ~- ::-::-_ ~ 

80 

-Ci> 60 e 

40 ~ Mean =41.0 h- ~ ----------- -~ - - - -=-=- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' 

20 ----------------------------------------------------------------

0 1 ~1d4188 1 107/Xr/891 I ~ I I fi I I I I I i I I I I I I I I I I I I i 07/29/92. . 06/09/93' . 03/1'0/94' '1211'4/94. . 09/1'2/95' . 06/26/96 
01125/89 10/31/89 10/20/92 09/22/93 06/22/94 03/29/95 12/08/95 

04/17/89 04/21/92 01/27/93 12/08/93 09/14/94 06/27/95 03/20/96 
DATE 

[~ MW-1 --~~ 



IRON 
MONITORING WELLS MW-1 AND MW-3 

300-.--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-, 

250 

200 -....::...::. -J Upper Tolerance = 198 l- =-=--- =-=--- =-=--- =-=--- =-=--- =-=-__ 

-Ol> 150 
= 

100 

Mean= 61.5 

so 

o~~~-,-~---,.~~..--~-,--~-..--~---.-~~,.--~...,.-~-.--~--,-~~,.--~...,.-~-,-~-,---' 

06/09/93 07/14/93 08/11/93 09/22193 12108/93 03/10/94 06/22194 09/14/94 12114/94 03/29/95 06/27/95 09/12195 12108/95 03/20/96 06/26/96 

DATE 

E- MW-1 MW-31 



l 

MANGANESE 
MONITORING WELLS MW-1 AND MW-3 

25~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

________ j Upper Tolerance = 23.0 J _________ _ 

20 

15 H-+------11-++----++-r--+-H---+-t-+-----11-++----+-+-t- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

10 

1----
1 -- ~ l - Mean = 7.9 - - -

s I------------- ~ I -- - --1 ---------- ----------

ol_~~~~~~~~~~~---='.~=±==::::===±===±=====1===±-~~ 
06/0'9/93 07/14/93 08/11/93 09/22193 12/08/93 03/10/94 06/22'94 09/14/94 12/14/94 03/29195 06/27/95 09/12/95 12/08/95 03/20/96 06/26/96 

DATE 

I D MW-1 MW-3 



SODIUM 
MONITORING WELLS MW-1 AND MW-3 

70-.--~~~~--~~~~~~~~~~~~~~~~~~~~~~~~-~~~~ 

65 

60 

55 

~ a 
50 

45 

-- - - - - - - - - -r------upperTOiefance ,;,59.9 1------- - - - - _,,_ -

------------------------- -

I 
I 

40 -+ --------------------------------------------------------------------------------------- ·- --J 
I 

35~-,-~-.~~,--~-.--~~~--..~~.,--~-,-~-.~~..--~-..--~-r-~~..--~~~-.,--~ 

06/09193 07/14/93 08/11/93 09/22193 12108/93 03/10/94 
06/22194 03/29/95 

09/14/94 06127/95 
12114194 09/12195 

1210'8/95 03/20/96 06/26/96 

DATE 

~ MW-1 - MW-3 : 


